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Tjie existence ot moles in North Aniericii was known t<» niituralists 
at least as early ji.s the middle of the eighteenth century. Undei- date 
of October ll>, I74S. Kahn mentions seeing burrows of a mole on the 
banks of the Schuylkill River at Philadelphia. He remarks on the <diar- 
aeteristics of an individual kept in captivity, but it is not clear from his 
account at what time it came und(‘r his observation, though i)robablv 
not long aftei- the date citeil above.' 

The first explicit mention of s])ecimens which I find is that of Rar- 
I'ingtoii in the Philosophical Transa(dions in 1772.'^ 

Rarnngton wrote to the secretary of the Royal Society of London 
under date of May 15, 1771, as follows: ‘ ’ 

I send lierewith a inolo from XortU America, which Jlr. Knekahu (who hath h. foie 
presented several birds and insects to the Society) desires they will dohim the Inmonr 
to pliice in their ^laseuiii. 

rroin the (lescTi])ti(>n wliieh follows, it ai^ijcars ])robal)le tliat the 
si)ec:imen (which included ]>art of the skull) was our comiuoii mole 
ScaJops aquatirus, ’ 

There is a reference to specimens of almost the same date in Bod- 
dierf s translation of Linnams's Systema Xatune in 1772.^ In ;i footnote, 
under the heading of Sore,r criMatm^ he remarks: ’ 

This very rare species makes u coniiectiou between the mole and shrew Jt is 
more like a mole than a shrew, I have seen the same in the celebrated ealiinet of 
Mr. Van der Meulen in Amsterdam. 

Linmeus may have found specimens of American moles in the 
Swedish museums to which he had access, though it is improbable; if 
not, he must have received correct descriptioiis or specimens from 
Kalin, who travided in America for him and was in corresiiondence 
with him. Linmeus diagnoses the sjiecies correctly, which ho could 

' Kulm’s Travels, Forsters English Trans., I, 1770, p. 100. The species was proba- 
bly scttlops (Ujualkits, but Forster believed that it was Cunih/hna. 

-Account of a Mole from North America: In a letter to Dr. Matv, Sec. It. S., from 
the Hon. Haines Barrington, F. R. .S., Phil. Trans., LXI, pt. 1, p. 292. 

^Boddaert, Linn. Nat., I, 1772, p, 51. 
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not have done from the statements of Seba, wlio, if my view is correct, 
did not have any American specimens of moles^ though he describes 
some as suchd 

The records mentioned thus fiir relate to Scalops aquaticus or Condy- 
Inra cristatdj but William Bartram (born in 1739, died in 1823) seems 
to have known at an early date of the existence of the species now 
called Brewer’s mole, ParascaJoj).^ hrewcri. There is a reference to his 
manuscript name, l^ilpa americana^ black mole” (but no description), 
in Harlan’s Fauna Americana of 1825.^ There were specimens of 
Brewer’s mole in London prior to 1829, but they were not recognized 
as such, and the species was not formally described until 1842, when 
Bachman iniblished a notice of it. 

The Pacitie Coast mole, ScapanuH townscndi, came under the observa- 
tion of Lewis and Clarke between 1804 to 1806, but they did not recognize 
the fact that it was ditferent from the species of the Atlantic Coast.^ 
This was reserved for Baehman in 1839. There were specimens in the 
museum of the Hudson’s Bay Company, however, prior to 1829. 

The very remarkable little mole of the Pacific Coast, Neurotrichvs 
glbhsh\ remained unknown to science until 1857, when it was described 
by Professor Baird from a specimen collected in 1854 by George 
Gibbs. 

Many zoologists, beginning with Linninus, were disposed to regard 
the American moles as shrews. Lininnus iilaced both the common 
Eastern mole and the Star-nosed mole in Ids genus Sore,x\ which is 
practically ecpiivalent to the family ^^oririd(v of the present day. This 
view was opposed by Pennant as early as 1771, who places the Ameri- 
can forms known to him with the moles.^ 

Most unfortunately, however, he classifies his Yellow Mole,” which 
he got from Yew York, and was really Sc(ih)})s aquaticus^ as a variety 
of the Euroxiean mole. The consequence was that the impression pre- j 
vailed, even as late as 1829, that a variety of the European mole (i. e., | 
a representative of the genus TaJpa) existed in America.^ The truth ■ 
was obscured also from the fact that there were specimens in London at j 
a comparatively early date of Brewer’s mole, which in color resembles ' 
the European mole. After 1831, when Godin an expressed disbelief in 
the occurrence of TaJpa in America, that generic name as applied to 

As will appear later, Seba’s TaJpa, rubra, Americana^’ (supposed to be from the 
"West Indies), represented in bis plate 32, is probably a Chrysochlorls ; while bis 
TaJpa, VinjiniauH.'i, iilger, supposed to bo from A^irgiuia, is an European mole. 
(Seiia, Thesaurus, I, pi. 32.) 

^Page 43. , 

•See CocEs’s I.iewis and Clarke’s Expedition, 1804-1806, III, 1893, p, 864. 

•’Synopsis of Quadrupeds, 1771, p. 315 {fuJe Fischer). I have not seen this work, | 
In the 3d edition (History of Quadrupeds), II, 1793, p. 233, he remarks: ^'Liuinvus j 
}daces this ScaJops aquaticus] and our radiated mole in bis class of Sorex, or j 

shrew, on account of the ditfereiiee of tbe teeth; but as these animals possess the | 
stronger characters of the mole, siieb as form of nose and body, shape of feet, and 
even the manner, we think them better ada]>ted to this genus than to the preceding.^’ I 

^Seo Kichardson, Fauna Uor. Amer., Quad., I, 1<S29, p. 12. i 
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American forms seems to have tinally disappeared from the litera- 
ture.^ 

The history of tlie elassitication of the Insectivom has been ably 
exi)oiinded by Dr. Gilly and it is unnecessary for me in this connection 
to treat of it in detail. I shall content myself with running over the 
principal phases of the matter as relates to the TaJindiv^ beginning at 
a somewhat earlier date than Dr. Gill has done, and including some 
systems which he has omitted. 

In Linijicus’ time and for a half century afterwards the genera of 
animals were grouped together in orders without intermediate segrega- 
tion as families. The genera Avere, however, in many (mses practically 
equivalent in value to family divisions as employed at the present 
day. In 1S13 Fischer proposed a elassilication of mammals, based on 
the structure of the feet, into Avhich family divisions as now used were 
introduced. He divides mammals into QumlrnimJa and Cetacea (or 
Ai)oda)j and the former again into FisKipeda and Fhetopoda, The 17, v- 
si 2 )eda are again divided into riujideidata and Ungidaia, The Vngid- 
eulaia comprises live orders, one of which, the FJantUjrada^ includes 
four taniilies, namely: Erinaeind Sorict)d, Taljriid^ and Ursud: The 

family Talpini contains three genera, namely: Tidpa, iSi^aJops^ and 
Chri/soeJdons. The species are as follows: TaJpa eiiropwa^ Seatop^ ods- 
tat us [^Condijhira cristata)^ Chrifsoehloris capensis. 

Our star-nosed mole, in this system, belongs to the order rtaidigeada^ 
family TalplnU and genus Sealops. The system as a whole is of little 
merit, considering that the bears are i)laeed in the same order with the 
moles, while the musk shrew, Mggale^ on account of its webbed feet, 
is placed in an entirely different diAusion of the elass. 

In 1821 we find the American moles placed Avith others by Dr. 
Gray ^ in a family called Mggalad(v,^^ Avith the folloAving genera : Mijgate^^ 
ScaJo})Sj Condgluray Chrysocldoris. 

The construction of this family is somewhat more satisfactory than 
that of Fischer, in that MygaJe is included; but the inclusion of Chryso- 
cldoris and the singular omission of Talpa are serious defects.^ 

In 1825, and for nearly twenty years afterwards. Dr. Gray employed 
a system which, so far as the family in Avhich we are interested is con- 
cenied, was distinctly inferior to the earlier one.® He united all the 



^It is true that it occurs in De Blaiuville's Osteographie, published between 1830 
ami 1861, but as he employs the name ScaJops as a subgeueric term the case is hardly 
one iu point. I should mention, however, that two specimens from North America 
are marked Talpa euvopaa with a query iu Waterhouse’s catalogue of the mammalia 
in the museum of the Zoological Society of London, published in 1838 (p. 16). 

^Synopsis of Insectivorous Mammals. Bull. U. S. Geog. and Geol. Survey of the 
Territories, No. 2, 2 ser., 1875, p. 91. 

®On the natural arrangement of vertebrose animals. London Medical Repository, 
XV, 1821, pp. 296-310. 

^In these names the letter g is omitted iu the original, but this is evidently a typo- 
graphical error, of which there are many iu the article. 

•‘’No notice is taken hero of tlie more general features of this elassilication. I’or 
these, reference should be made to Dr. Gill’s Synopsis. 

'’Annals of Philosophy, XXVI (new series X), 1825, p. 337. 
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iDsectivorous main mills then kno\yn in the single family TalpitUv. It 
might be supposed that this was merely a ease of employing the term 
family in the sense of order, but such is not the truth, as appears from 
the fact that the TalpUhv with other families was iueluded in the order 
F(V(V. 

The system proposed by Bonaparte in 1831 does not difter essen- 
tially so far as the family TalpUUv is eoucerned from that of Fiseher 
and the earlier one of Oray, but the genus TaJpa is restored to its 
proper place. His section Talplna of the family comiirises the 

genera TaJpa^ CondijJnra^ Chrynt^chlorls^ Sca]op>i,^ A remarkable fea- 
ture of his classification is that the family Talpldiv (which he also 
styles Inscefironi^ a name now used for the order) is placed under the 
order Chiroptera. 

Pomel’s system ]>roposed in 1848 has no merit so far as the moles as a 
whole are concerned, as he brings them into one group, called the 
family ^paJacogahv^ with the shrews and such other genera as Chryno- 
cJiJorts and Solenodon.'^ 

The divisions which he makes in his tribe (or subfamily) Tulpina^ 
however, leaving out of consideration the fossil forms and the remote 
genera mentioned above, are neail}^ such as are now current. With 
the eliminations mentioned, we have the following: 

First tribe — Talpiuii. 

First type — [Fachyrhiuiens.] 

Talpa. 

Mogera. 

Astromycter [=Comlylura.] 

Second tyi^e — [LeptorUiuiens.] 

Scalops. 

Scapanus. 

Second tribe'— Mygalina. 

First type— [Aniblysoiniens.] 

Second type — [Macrnrieus.] 

Mygale. 

Third type — [Unnamed]. 

Urotrichiis.^ 

Gervais’s system, ])ublished in his Xatiiral History of ]Mammals in 
1834, is hardly more satisfactory, as he classifies UrotrlclniH and MygaJe 
with the shrews, and leaves Chrysochloris among the moles.** His 
arrangement is as follows; 

Famille des Talpides. 

Tril)U des Chrysochlores. 

Genre Chrysoclilore (Chrysocbloris). 

Tribii des Scalo])es. 

Genre Scalope (Scalops). 

UJoiiai)arte, Saggio Dist. Metod. Aim. Vert., 1831, \). 1(5. 

"Archiv. Sci. Phys. et Xat., IX, 1848. pp. 214-252. 

^l)r. Gill, his al>stra< t of the system, has added the words Jai>aii, California,” 
to the name of this gcuns, from which it might be inferred that Pomel knew of the 
oeciirreuce of an Urot rich a s-Yi\i.e luolo in California at this early date (1848). This 
is not really the case, however. In Bull. Geol. Soe. France, 2 ser., VI, 1848, p. 58, 
Pomel remarks ^^Le genre f^roirichus ne sort ]>as dn Jajion.” 

Histoire natiirelle des mammi teres, 1, 1854-55, p. 250. 
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Famille dos Talpi(l«5s — Coutiiiiied. 

Tribu des Condyliirt'S. 

Genre Condyliire (Con<lylm;i). 

Tribu des Taupes. 

Genre Taupe (Talpa). 

Though ill Freiidi form, the names of the tribes correspoml more 
closely to tliose now in use than do Pomers. Like romel, he has 
separated Chrifsochloris under a distinct tribal name, whieli was a step 
toward its final elimination from the family Talpiihr, 

In the supplement to SidirebePs Sangeihiere, by J. A. Wagner, pub- 
lished ill 1835, the classihcation is simple in that tlie genera of moles 
are brought together under a family designation [Talpina)^ without 
intermediate divisions. Ilis arrangement is defective in that he includes 
ClirysochJoriH m the family and places with the slirews. Peters 

emplo^^ed tlie same form for the fiimily in 18G1, but included Mygalc} 

In these two instances there is no special improvement, so far as this 
family is concerned, over Gray’s classification of 1821. 

It was reserved for Dr, 3Ii vart, in 18G7, to finally remove Chrysochlorls 
to a distinct family established for its reception. The moles were then 
classified as follows: 

Fiiiuily Talpidji'. 

Subfamily Talpiua. 

Scalops. 

Scajiauus. 

Coiidylura. 

l\ill)a. 

Su])family IMyogaliiia. 

Urotriclius. 

Myogale. - 

We come finally to Dr. Gill, who accepted dlivart’s arrangement of 
the family, but elaborated it by dividing the two subfamilies into sec- 
tions, as follows: 

Family Talpidjp. 

Subfamily Tali)iua‘. 

(Talpip). 

Talpa. 

Mogvra, 

Parascaptur. 

Scaptochiriis. 

Scaptoiiyx. 

(C(mdylura-). 

Coudylura. 

(Scalo])es). 

Scalops. 

Scapanus. 

Subfamily ^Slyj^alina'. 

(MygaliiO- 

Desman ( — Mygale). 

(Urotrichi). 

Urotriclius. 

Uropsilus. ^ 

^ ^louatsbcricbte Akad. Wissenscli. Perl in, ISO.*), p. 286. 

^Jouru. Anat. A Physiol., I, 1807, j). 281. 

^Bull. Geol. aud Geog. Survey of the Territories, Xo. 2, 2 ser., 1875, ji. 110. 
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Tlie last reviewer of the group, the late I)i\ Dobson, adoi>ts Dr. (1 ill's 
arraiigeineiit, only adding the genus Scaptonyx and ]>hi('ing (yopsiJus 
in a sei>arate section ( FropsiU).^ It is to be observed, however, that he 
does not formally divide the family into the two subfamilies MyyaUniv 
and TaJpinw^ since he does not regard the characters on which these 
distinctions are founded as sufficiently trenchant. In this I agree with 
him, though for convenience I have emidoyed the divisions in the key 
on p. 7. 

The aberrant genus ('ondylnra^ though placed with the typical moles 
ill the subfamily TaJpiiuv^ has the pterygoid region of the skull only 
moderately inflated, a manubrium sterni short in (*omi)arison with that 
of Scdlops and the like, and the clavicles somewhat elongated. In all 
these respects it shows a leaning toward the genera which are ])laced 
in the subfamily 2IygaUna\ 

On the other hand, XellrotriehuSj a member of the My(/aJi}i(Vj has a 
considerably inflated r)terygoid region. 

Further, it is perhaps questionable whether such a subdivision of 
the family as that under consideration aids in understanding the phy- 
logeny of the group, I doubt whether the American 
genera ScaJo 2 )S and Smpaiiii>i have been connected with 
the true European moles ( Talpa^ etc.) at any recent time. 

Condylura is a greatly 
modified genus, having 
iio representative in Eu- 
rope, though possibly 
remotely connected with 
Urofri ch us, thro u g h 
Xeiirofnchus and Para- 
scaJops, The genus 
rotricliUH is, of course, 
very closely allied to 
Profrichus, but this is 
the 0 UI 3 " (*ase in which 
an Old World type is 
rcqu esented in the Xew 
World. The moles are 
an old family, and veiy 
little is known of their 
geological history. Hence, in my opinion, siieciilations as to the 
derivation of the various forms now existing and their true relation- 
shix)s are in many cases of little value. We have among American 
mammals both forms which are (geologically si)eaking) quite recent 
importations from the Old World, and others which are indigenous, or 
at least have had representatives on the American continent for a very 
long time. So far as the moles are concerned the x)resent condition of 
knowledge is not such as to enable us in the majority of cases to dis- 
tinguish between the two classes. At all events it does not seem to 





PELVES OF MOLES. 

Fig. 1, .Scapauus. Fij:. 2, Scalops. Fiji. Parascalops. 
(Twice natur.al size.) 



" Alouogr. Insoetivt)r;i, 2 »art 2, 1883, j). 128. 



NO. 1101. 



7 



PROGEEDIXGS OF THE NATIONAL MUSEUM, 

me that the finding of ]^cUrotrlchuH,, a dose ally of Vroirichus^ in 
America is a sufiTicient basis for regarding all the American moles as 
importations from the Old World. 

As regards the iiositioii of the x^merican moles in the classification 
employed by Dr. (lill and modified by Dr. Dobson, it maybe remarked 
first that Condifhiru is very properly placed in a separate supergenns 
[Condyhmv)^ as this form is an isolated one, presenting many pecnliari- 
ties not shared by tlie other genera. The snpergenus ^calopes^ which 
comprises Scalops and Seajjmius, I cannot accept, since ^^ccq)anus, as 
here used, includes Parascalops, which I think should be separate. 

Brewer^s mole, Parascalops, shows considerable affinity with Condif- 
lura in the form of the pelvis, the tympanic bones, and the molars, but 
in most other characters it is, of course, remarkably dilferent. 

1 regard Paruscalops as bridging over in some degree the gap between 
the aberrant Comhjlura and the veiy closely allied genera Smlopn and 
Scapanus; but, on the other hand, the remark of Flower and Lydekker 
that ScapamiH and Parascalops have a dentition like Condi/lura^^^^ does 
not seem to me warranted. 

The American genera of moles may be arranged as follows: 

KEY TO THE GENERA OF AMERICAN MOLES. 



A. Subfamily Talpiucne. — Pterygoid region of skull inflated; no distinct pterygoid 

fossa. Clayiele short and broad. Carpus with an os falcifonue. 

a. Pelvis with two bony bridges connecting the sacral vertebne with the ischium. 

Tympanic bulbe complete. Molars with a narrow, simple internal 
basal projection. 

aa. Premolars f. No functional lower canine; lower incisors, two. Second 

and third upper incisors, minute ScaIo})S 

Type: Scalops aquaiicus, 

h h. Premolars | o^ !• Lower canine present ; lower incisors, three. . Sca 2 )anu 8 
Ty])e: Ncapaaas foirnsendl. 

b. Pelvis with no osseous bridges between the sacrum and ischium. Tympanic 

bulhe incomplete. ^lolars Avith a wide, trilobed basal projection. 
cc. Premolars f, the anterior ones simple and close together. Nostrils sim- 
ple Parascalops 

Type: Parascalops brewer!. 

dd. Premolars the anterior ones spaced, multicuspidate and two-rooted. 

Nostrils in a large fringed cutaneous disk Coudt/lura 

Type: Coitdyhira cristata. 

B. Subfamily Mygalime. — Pterygoid region of skull not inflated; pterygoid fossa 

more or less distinct. Cla\icle longer than broad. Carpus Avithout 
an os faldforme. 

ee. Front upper incisors broad. Prenndars | Neurotrichus 

Type: Neiiroirichus gibbsii. 

GEOGKAPniCAL DISTRIBUTION OF 3IOLES.^ 

The distribution of tlie several species of American moles is of 
interest from maii}^ points of view. Whether the moles are confined 



^Mammals, p. 630. 

“In the preparation of this reAusiou, which has suffered numerous interruptions, 
I have had the use of several collections besi<lesthat of the National Museum. I am 



8 



IlEVISrOX OF AMERICAN MOLES— TREE. 



VOL. XIX. 



within the faunal areas outlined by students of zoo-geography, from 
the investigation of other groups, ^Yhet]ler their present distribution is 
fortuitous, or dependent on aseertaiued or ascertainable conditions of 
the environment, and what renders these conditions of importance, 
are among the ([uestions which deserve consideration. 

We have in Xorth America, as already intimated, five genera of moles, 
Scap((nnsj Parascalops, Comlylura^ and Xenrotrichus, Two of 
these, namely, Scapanns and Xeiirotrichns, are Pacific Coast genera. 
Though the two genera are not closely related, their distributional 
areas coincide, but Xciirotrlchus^ so fiir as known, extends by no means 
so far south as Scapanvi^, 

East of the Eocky Mountains are the three remaining genera, ScalopSy 
Gonchflura^ and Para seal op.s. The last two, as in the case of the west 
coast genera, coincide in distribution to the extent that Parasrahps 
occurs over the middle and southern portions of the area occupied by 
Condi/lura^ and not elsewhere. But, so fiir as known, it does not range 
nearly so far north or west. Finally, Scalops has a range much exceed- 
ing that of the other two genera, with boundaries coinciding for no 
considerable distance in any direction. 

Thus, while two or even three genera of moles will be found in a 
single locality, no two are found everywhere together. Though the east 
or west boundaries of two genera may coincide, the north and south 
boundaries fail to do so, or vice versa; or at least the area of the one 
genus will be found to exceed that of the other in some direction. 

As already stated, such coincidences as do occur are not correlated 
with nearness of relationshi]), a fact which finds many iiar.allels in the 
class of mammals generally. 

The two investigators who have given most atteution to the study of 
the geographical distribution of American mammals in recent years 
are Dr. J. A. Allen and Dr, 0. II. Merriam.* 

The systems of these two writers, based on the effects of climate, while 
they lead in the main to similar results, ]U‘oceed from somewhat differ- 
ent principles. Dr. Merriam giving almost exclusive attention to tem- 
perature effects and relegating the moisture to an entirely secondary 

iuclehtotl to Dr. C. Hart ^lerriam for the use of the very large collection made under 
his direction for the LTnitod States Department of Agriculture and of valuahle spec- 
imens of Condifhfra, ParascaJops, etc., from his ]>rivate collection ; to Dr. ,1. A. Allen, 
for the use of the collection of the American ^Museum of Natural History, New 
York; and to Mr. S. N. Hhoads, for opportunities to examine various interesting 
sxiecimens in his private collection and in the Academy of Natural Sciences, Phila- 
delphia. To these naturalists, and to the authorities of the institutions mentioned, I 
offer my sincere thanks, rememheriug their forbearance in allowing me to retain the 
collections for a very considerable period of time. 

M. A. Allen: The Geographical Distribution of North American Mammals. Bull. 
Amer. ^lus. Nat. Hist., IV, 1892, pyi. 199-244. 

C. H. IMerriam ; North American Fauna, No. 3. The Geographical Distribution of 
liifo iu North America. Proe. Biol. 8oc., Washington, AMI, 1892, pji. 1-G4. Laws of 
Temjmrature Control of the Geogra])hic Distribution of Terrestrial Animals and 
Plants. Nat. Geog. Mag., VI, 1891, pp. 229-238, i)ls. 12-14. 
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place, while Dr. Allen views the effects of moisture as of a higher 
importance, in some cases surpassing those of temperature. A brief 
quotation from these two authors will reveal their res^^ective attitudes. 

In this latest paper Dr. Merriam remarks: 

Humility iirul other secondary <'auses determine the presence or absence of partic- 
ular species in particular localities within th<‘ir appropriate zones, but temperature 
predet<“rmines the ])Ossibilities of distribution; it fixes the limits ]»eyond Avhich 
species can not ])a8s, it defines broad transcontinental belts withiji wliich certain 
forms may thrive if other conditions ])ermit, but outside of which tln*y can not 
exist, be the other conditions never so favorable. ‘ 

Dr. Allen remarks: 

Of strictly elimatic iullnenees, temperature is by far the most important, although 
moisture j>lays an intlnential part. 

Moisture alone may determine the character of life over extensive regions, regard- 
less of teini)erature, which, under ordinary conditions, is tln^ ascendant controlling 
influence. - 

The terminology employed by Dr Allen is the more precise, and as 
he pays more attention to moisture in his faunal map than does Dr. 
Merriam, his system will receive the larger share of attcaitioii in the 
present connection. 

It will be impossible to describe here in detail the regions laid down 
by Dr. Allen, and the reader is referred to his original maps and to 
those of Dr. JMerriam. 

The territory of the United States, with the exee])tion of the princi- 
pal mountain ranges and the addition of the Mexican plateau, is prac- 
tically coextensive with the faunal area called b}^ Dr. Alleu the ^‘Warin 
temperate subregion.” This territory is divided by a north and south 
line, running a little east of the one hundredth meridian, into two 
^^provinees” — the ‘^humid” of the east and the ‘-arid” of the west. 
The dividing line between these two provinces is a natural one, and one 
of much importance in connection with the group of animals we are 
now studying. As Dr. Allen remarks in regard to his two provinces, 
^‘they are not separated by isothermal lines, trending in an east and 
west direction, l)iit by a north and south line, determined by the amount 
of rainfall. Thus, in the present instance, temperature as a climatic 
influence governing the distribution of animals and plants is subordi- 
nated to the other climatic intluence, humidity, which varies greatlyin 
these two contrasting regions, in conse(]uence of the long continued 
l)eculiar i>hysiographic and geographii* conditions of the two regions.”^ 

North of the warm temperate region extends the cold temperate, 
stretching away northward to the limit of trees and south war<l along the 
principal mountain chains of the Ignited States; also including the larger 
part of j\laine, New Hampshire, and Vermont, together with northern 
Michigan, Wisconsin, 3Iinnesota, and Dakota. 

^ Nat. Geog. Mag., ^"l, )). 288. 

- Ibill. Aiinw. Mna. Nat. Hist., IV, pp. 1‘Jb, 200. 

3 Bull. Amer. Mus. Nut. Hist., IV, p. 230. 
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The most iiortlierii division of Dr. Allen’s warm temperate subregion 
is sepai'ated under the name of the Allegiianiaa fanna. This includes 
the greater i>art of the northern tier of States (east of the one hun- 
dredth meridian), lower Canada, iiortheastern Ohio, the greater ]>art of 
Xew York and Pennsylvania, and of the New England States (except 
tlie most deviated portions), and the Alleghanies. In Dr. Allen’s sys- 
tem, therefore, this region is a part of the larger southern one. 

Dr. IMerriam looks upon this area as a neutral zone, connecting the 
northern and southern, but possessing no individuality of its own. 
lie styles it the transition zone.” It is with this area that we are 
most concerned. 

Upon examination of the maps which follow (pp. 28, 55, 74, SO, 103), 
it will be found that the boundaries of the areas of the several east- 
ern genera coincide in some part with those of the launal areas just 
mentioned. 

Thus, the area of Scalojys is almost exactly coextensive with and 
coincident with the humid province of the warm temperate subregion 
as marked out by Dr. Allen. But it goes a little farther west toward the 
one hundredth meridian and a little farther south to the Pio Grande 
(and perhaps a short distance south of it). Also, there is no certain evi- 
dence that Scalops reaches North Dakota and Manitoba. Except in 
these details the genus is strictly representative of the humid province. 

There is, however, a certain peculiarity of the distribution of the 
genus that recpiires mention. It unquestionably occurs in the Alle- 
ghany IMountains — that is, in the southern extension of the cold tem- 
j)erate or boreal area. 

In this j)articular, at least, following Dr. Allen’s ideas, its distribu- 
tion is not controlled by temperature, and we shall need to ask the i 
question. Why does not this mole range farther north? 

If we revert here to Dr. Merriam’s system, we escape this difficulty, 
because the Alleghanies in his latest map are represented as belonging 
entirely to the transition” zone, which is neutral and in which wo 
may expect to find southern as well as northern forms. 

The range of the genus Condiflura^ as will appear from examination 
of the map, is less in harmony with Allen’s faunal areas. Thus, it j 
extends to Hudson Bay on the north, to Indiana, Ohio, and the Alle- I 
ghanies on the south, and also leaves the mountains and extends some- I 
what over the lower lands, to the east of them. 

The genus, therefore, occupies at once parts of both the cold temper- 
ate and warm temperate regions, and, so far as one genus goes, tends i 
to negative the distinctions made between these faunal regions, or at j 
least to indicate that the Alleghanian fauna” is not part of the warm 
teinj^erate subregion. The matter assumes a more satisfactory aspect 
when viewed in connection with Dr. Merriain’s scheme. In the termi- 
iiologyof his system, Condylnra occupies a portion of the boreal region 
and of the transition zone, and a number of isolated fragments or I 
islands of the latter to the south and east of the main area. Viewed s 
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in this way, the distribution of the genus is not exceptional, but we 
shall still be obliged to inquire why it occupies only so small a part of 
the cold temperate or boreal subregion. 

The genus J^arascalopSj as already stated, has a similar distribution 
to that of Condylura, but, so far as known, extends neither so far north 
nor so far west. It appears to remain entirely within the Alleghanian 
fauna (or transition zone),* but does not occupy the whole of the 
area. 

The two western genera, Scajmnus and N'eurotriclmSj are found exclu- 
sively in the Pacific Coast States, with the addition, as far as known, 
of only a small area immediately northward, and in the case of one 
specimen, the San Pedro Martir Mountains in Lower Oalifornia. 

In the Pacific States these genera are confined to the area called 
cold temperate by Dr. Allen, or the boreal and transition areas of Dr. 
Merriam. In other words, they inhabit only the higher and better 
watered regions in the south, spreading out more and descending lower 
in the north. So far as known, Xeiirotrichus does not range soutii of 
San Francisco Bay, and hence does not fill out the whole of the south- 
ern extension of the cold temperate, as does Sca2)<(nus. 

Having discussed in general terms the distribution of the several gen- 
era, and pointed out the peculiarities of their distribution, it remains 
to consider the causes of these peculiarities. In other words, it is desir- 
able to inquire into the causes which limit or fiwor the distribution of 
the moles. 

It is generally agreed, as we have seen, that temi)erature is the most 
potent agent in aftecting distribution, and that next to it stands 
hiimidity. In the ease of the moles, however, it would appear that 
humidity is at least as effective as temperature. This is (*videnced in 
the case of Scalops^ which occupies the Alleghauies, but stops at the 
plains. The case of Scapanus is probably also one in point, though the 
conditions here are not so simple. How, we may inquire, do differ- 
ences in humidity affect the moles'? Probably not to any great extent 
directly, but rather in connection with food supply. Tlie common mole 
{Scalojjs), at least, lives almost ex(*liisively on earthworms and burrow- 
ing insects. It should therefore abound and flourish most where these 
animals are most abundant and most easily obtainable. The latter 
condition is equally as important as the first, for while the worms may 
be abundant they may not l)e readily oT)tainable, as for example in 
rocky areas. If the ground is hard, the mole has great difticulty in 
traversing it, and In^. may not be able to sustain himself even in ground 
which contains more or less of worms and beetles. In regions having 
a dry summer, during which the ground is parched and made hard, he 
may subsist only with much difficulty. It is probably a debatable 
question, however, whether the mole can not dig wherever the worm 
can bore, but it is quite certain that worms could continue to exist in 
small colonies where the difliculties of finding them would tax too 
greatly the powers of the mole. 
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1 liave been unable as yet to ascertain aiiythiug of a definite charac- 
ter in regard to tlie distribution of earth worms in the United States, 
but it is a matter of cominon experience that such worms, together 
witli soft grubs, etc., are found in abundance only in comparatively 
moist and light ground. Hence, we may conclude that if moles are 
not as a rule found in arid regions, it is chietly, and perhaps solely, 
because sufticient food is unobtainable in such places. If moles are not 
found in the hot Sacramento Valley, as appears to be the case, and in 
the arid portions of southern California, it is not on aecount of the high 
temperature, but of the aridity, Avhich causes the Jack of an abundant 
food supply.^ The western limitation of Scalop.^ and the southern lim- 
itation of Scapanusj as well as the peculiar features of the distiabution 
of the latter genus, are illustrations, in my opinion, of this proposition. 

As regards the limitation of the several genera toward the north, 
the case is different. The western genera Srapanus and XeiirotrichuSj 
so far as known, stop at the Fraser Fiver, Britisli Columbia. In the 
east, Scalo})^' stops at the northern boundary of the warm temperate 
subregion (except in the Alleghanies, as already explained), while 
ComJifhira reaches to Hudson Bay. Para seal ojySj as far as known, goes 
northward only to Maine. 

In the case of Parasealops^ it is perha])s useless to attempt any 
explanation, as the amount of material at command has been small, 
and the apparently limited range may be much extended by subse- 
quent researches. At all events, as the genus Condiflnra reaches much 
farther north, it will not be allowable to hold that Parascalops is limited 
northward by lack of food supply, and there is certainly no lack of 
humidity.^ 

In the case of the western genera, likewise, there are no known pecul- 
iarities of food supply or humidity at the northern limit, as for example 
at the Fraser River, which can be evoked to explain the termination 
of the range at this ])oint. 

In explanation of the northern limitation of the several genera, there- 
fore, we ]>robably can not do better than to make use of ]\Icrriam’s 
theory, which is that ^Hhe northward distribution of animals and plants 
is determined by tlie total quantity of heat, the sum total of effective 
temperatures.’^^ This implies that the several species of moles can not 
reprodu(‘e their kind at more northerly points for want of a sufficient 
amount of heat during the year. This theory does not, of course, 
explain why different species require a varying total of heat, some more 
and some less. Furthermore, it does not take into consideration the 
direct effect of cold on animals, nor the effects of accumulated snow, 

^Eisen has described earthworms from Fresno, hut whether from garden .spots or 
the open fields I do not know. 

A have taken an earthworm out of the stomach of a star-nosed mole from ^loose 
Factory, Hudson Pay territory, so that there can he no question that these worms 
occur there. 

3Kat. Geog. Mag., Vl, p. 23(3. 
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iior the ability or inability of different inammaLs to hibernate. ISTever- 
theless, Dr. Merriam has shown that a relation exists between faunal 
areas which have been recognized for a long’ time, and the total amount 
of heat in those areas, and his theory is therefore deserving of serious 
consideration. 

A feature in the distribution of the northern genera which merits 
attention is their failure to cover the entire areas which on theoretical 
grounds are suitable for them. Why does not Coudylura occupy British 
America generally, the northern Eocky Mountains, etc.'? Why does 
Paraficalops stop in eastern Ohio instead of accompanying Coudylura 
westward to Minnesota? Why does not Xenrotrlvhun occupy the 
mountain ranges of southern California witli ScapaHiis,f'^m\ why do not 
these two genera s])iead out eastward over the northern Eocky 
Mountains ? I appreciate the fact tljat subsequent researches may show 
that these genera really do have a more extensive range than is now 
indicated, but in the present state of knowledge these peculiarities of 
distribution remain unexplained. It is improbable that in all cases the 
range will be hereafter shown to be greatly extended. 

As regards Scalopsj there is no temperature barrier to prevent its 
extension across the Plains, and even to the Pacific Coast. That it 
falls short is evidently due, as already insisted upon, to the condition 
of the environment as regards humidity. 

DENTITION. 

The forimihe for the dentition of the American genera of moles are 
given by Dobson as follows: 

Cou(h/Iura, i, c, f; pm, m, §. 

Scapanus, i, f ; c, 1 ; pm, m, p 
SculopSf i, f ; c, }j; pm, '] ; m, 

Xeilrotrichus, i, c, pm, in, 

In the large series of skulls to which I have had access, are several 
of each genus sufticieutly young to show the milk dentition and the 
sutures between the various bones. A study of these specimens leads 
to some rather interesting results. I hud that formiihc based on the 
position of the suture between the premaxilla and the maxilla deviate 
in some instances from those given above. If the position of the suture 
must be rigidly considered in identifying the canine, some foruuihe now 
in current use must be abandoned. A similar dilemma seems to have 
been met with in connection with the European genus Talpa,, for Pro- 
fessor Flower remarks, in 31ammals Living and Extinct (p. 23): 

It happens couveiiieutly for onr purpose that in the great majority of cases the 
segmentation of tlie (maxillary) hone coincides with the interspace between the 
third and fourth tooth of the series; still when it does not happen to do so, as in 
the case of the mole, we must not give too much weight to this fact, if it contra- 
venes other reasons for determining the homologies of the teeth. 

Now, it so happens that in Scapanus and Farascalops the position 
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of the suture is sueli that if used exelnsively in (leterniiiiiiig the homol- 
ogy of tlie teeth, as already stated, very diffei‘(uit formuhe from 
those ordinarily aeeepted are obtained. Accepting Professor Flower’s 
dictum, what reason is there for ignoring the position of the suture? 
Tlie reason is this: It is a well-known fact that in most jdacental mam- 
nials the tirst promolar is without a milk jiredecessor. If, therefore, 
we tind a tooth close to tlie interinaxillary suture, which is without a 
predecessor, we may conclude that this tooth is the tirst premolar. 
We may (‘xpect to find also a corresiiouding tooth in the lower jaw. 

In examining carefully the young skulls already mentioned, I find 
this first premolar in many cases without difficulty and with certainty, 
and I will now pro(‘ced to give conjointly the formuhe obtained by 
emifioying the two methods of determination. 

For iScapaniis we have the following: 

P'uniuilii by preniolar: i, ^ ; c, +; pm, m, §. 

Formula by suture: i, c, pm, | ; m, J. 

In tliis genus, as will be observed, the intermaxillary suture comes 
between the second and third anterior teeth, and if employed in iden- 
tifying the teeth, gives the genus but two incisors on each side. The 
formula based on the first premolar is more in harmony with general 
considerations.^ 

The genus Pa rascal op a gives exactly the same results as Scapamis^ 
though the material in this case is hardly as satisfactory. 

The genus Scalop>s gives the following results: 

Formula by premolar: i, f ; c, I; pm, m, f. 

Forimila by suture: i, ^ ; c, I; pm, f ; m, f. 

In this genus there is no difference in the formula whether based on 
the x^osition of the suture or on the ])remolar. A more imx)ortant mat- 
ter here is the question of the presence of a third lower incisor and 
lower canine. The formula as given by Mivart, Dobson, and others is 
i, ?>; c, Hut I find that in young skulls there are two small teeth 
behind the second lower incisor, and what is considered to be the first 
premolar. While these are like milk teeth in their simple form, their 
jmsition would api)ear to indicate that they do not belong to the milk 
dentition, but to the permanent dentition. From the reduction of the 
jaw they have become minute, and disappear before full growth is 
attained. In the discussion of individual variation in the genus ScaJ- 
ops (p. :>7) I shall show that youngish skulls of this genus often present 
at least a rudiment of the posterior of these two minute teeth and 
occasionally a well developed tooth. It api)ears ]>robable, therefore, 
that in the lower Jaw a reduction of the third and fourth teeth has 
taken place, similar to that which has affected the second and third 
teeth of the up])er Jaw, but the x3rocess has been carried furthei*. It 

^ Scapanus antho)nji is here left out of consideration, as it is based on ii single adult 
specimen. 
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may be remarked tliat tlie minute teeth of the uiiper jaw liave milk 
predecessors. 

In view of what has just been stated^ the formula, i, f ; c, oug’lit to 
be used in comxiarative tables foi‘ the permanent dentition, but, of 
course, with the explanation that the formula i. c, ^represents the 
functional dentition, so far as incisors and canines are concerned. 

In the case of the genus Condylum the material at command is insuf- 
tlcient. None of the young skulls have more than a small part of the 
milk dentition, and they are also broken in such a manner as to defeat 
critical examination. In skull No. 2094, Bangs’ collection, the fourth 
upper tooth stands in the suture and may be recorded as a canine. 
The formula, according to the suture, therefore, would be i, c, 
pm, :J ; m, f, which must be accepted at least until the full milk denti- 
tion can be examined. 

Ill the genus Xeiirofrichus there is no tooth in the series anterior to 
the molars which has not a milk predecessor. There are three teeth in 
each side of the premaxillary bone, and in the suture apiiears a large 
fourth tooth, which must be reckoned as a canine. The milk prede- 
cessor of this tooth stands behind it quite independently, the large 
tooth pointing backward and the small one forward. The two teeth 
which come next have milk predecessors implanted over them. Thus 
it appears that there is no premolar without a prede^*essor. It is only 
natural to suppose that the first premolar is absent and that those 
which are present are the second and third. Allowing this to be the 
case, we have, deciding by the suture, the following formula : i, c, -f ; 
pm, I; in, f. 

This is the same as the formula adopted by Dobson. 

To summarize, the formuhe of the ditfereut genera are as follows: 

Scal02)8, i, c, D ; pm, D m,f. 

ScapanuSf i, ^ ; c, f; pm, -J; m, f. 

Parascalops, i, c, f; pm, m, §. 

Comhjhira, i, §; c, [; pm, f; m, 1. 

MeurotrichuSf i, §; c, J ; pm, f ; m, 

COLOU OF 3IOLES. 

The color variations of moles are of much interest, as the style of 
coloration is of the simplest character, and the comi)lexity caused by 
the appearance or disap])carance of spots, lines, etc., is absent. The 
various species belonging to the several genera do not exhibit the same 
degree of variation, Far((sc((loj)Sj Condylura^ and Xeiirotricluis exhibit- 
ing but little, Fcapcnius a moderate amomit, and Sealops more. 

The variations of Scalops are geographical, the main departure from 
the mean of coloration being in the Northwest and Southwest. In the 
jMississii>pi Valle^^ generally, but i>articularly in southern Minnesota 
and Wisconsin, there is a tendency to increase in i)allor, producing a 
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<;eiienil silveriiiess of coloration. In ssoutli western Texas tlie color 
assmnes more or h\ss of a buif tint, sometimes quite pal(* and clear and 
very striking. 

Tliis alteration, so far as I am able to judge, has nothing directly to 
do with the color of the soil. The change in Illinois and the surround- 
ing ])arts of the ]\lississii)i)i Valley should be toward black, if the object 
were to reach a coloration in harmony with that of the soil, whereas 
whatever change is perceptible is in the op])osite direction. The altera- 
tion in the Northwest and Southwest likewise is apparently due to the 
comparative aridity of the regions, the color of the Texan form being 
different from that of the Northwest, because the i)arent form is some- 
what different in color in the two cases. 

On the west coast, as on the east, the change of color is chielly one 
of intensity, and runs parallel with the increase or decrease of humidity, 
as is the case with so many of our mammals. The changes here in 
ScapanuH, taken as a whole, are much more striking than those in 8c(0 
lops of the East. In the region of great precipitation, in western Wash- 
ington and Oregon, the moles are nearly black. In northern California 
the color is lighter and browner, and in southern California tends to 
silvery tints. Here again, as far as my observations go, the color of 
the soil has little to do directly with that of the moles. A soil is, of 
course, darker when wet than when dry, but the soil about Puget 
Sound is not especially dark, and certainly does not correspond with 
the dusky appearance of tln‘ moles. 

Possibly we should not expect to tind any corresiiondence, for while 
the mole is in its burrow its color or that of the soil can be of little 
consequence. 

We appear to have in the varying intensity of color in moles a purely 
pliysiological phenomenon connected with humidity and light. Exactly 
how humidity affects color is not evident, though there can be little 
doubt of the fact. So far as I have observed, recent writers, as for 
exami)le Peddard or Poulton, do not offer any explanation of this })he- 
nomenon, though aware of its occurrence. 

It has to be remembered in this connection that Xeurotriclius^ which 
is found with Scapauus and ParosralopSj and Condifhiro^ which are 
found with Scalops^ do not change in color in any marked degree. 

VARIATION IN SIZE. 

It is noticeable that in the genera having the smallest range and the 
least variation in color, the variation in size is also at a minimum. In 
(Jondyhiru^ Parascalops^ and Xeiirotriclius there is little variation, while 
in Scalops and Scapan us it is marked. In the case of the last two genera, 
the smallest rej)resentatives scarcely exceed one-half the length of the 
largest. 

So far as the causes of this variation are api)arent, they have to do 
with the food supply. In the case of iScalops, the variation is exceed- 
ingly gradual on the Atlantic Coast, the size decreasing fiom north to 
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soittli, ns is tlie case with so many other Xoi tli Aiiierieaii iiiainmals. 
West of tlie Alleghanies, however, ^Scalops maintains large size over a 
wide area, without regard to hititmle. On the west iwdnt, Scapcnms 
calif ornicns decreases gradually in size from north to south, as does 
Seal ops on the east coast. 

Ill cases where the conditions are simple, size may be suiiposed to 
depend upon the amount of energy expended in obtaining a given 
amount of food.^ This relation would at first afieet the individual, and 
finally the race. 

A light, moist, fertile soil would contain the greatest number of earth- 
worms and beetles and be most easily worked; hence the moles would 
be large. 

Where the soil was dry and hard, worms and insects would be fewer 
and the exertion of finding them great; here we should expecd to liml 
small molesr 

As we have shown above, these anticipations are fulfilled in the dif- 
ferent parts of the range of Scalops and Scapanas, 

One feature of the moles as regards size remains to be mentioned. 
The largest moles are found at the northern boundary of the range in 
the case of ScaJops and Scapanus. There is no gradual diminution as 
the limit is reached.^ 

It is not entirely clear what is the cause of this idienomenon. We 
might suppose, in accordance with the terms of Dr, Merriam's theory, 
that although food was most plentiful near the northern limit, and hence 
size large, a point was suddenly reached where the total amount of heat 
was insufficient for reproduction, and the moles, though abundantly 
nourished, c(‘ased to propagate. This at first would seem to a satis- 
factory explanation ; but that it does not really explain the matter will 
ap])ear from a consideration of the effect of cold on ])lants. The wil- 
lows, which are goodly trees in the temperate zone, grow smaller and 
smaller northward, till in the ^^rctie they are dwarfed to such an extent 
that they will rise only a few inches above the ground, or even trail 
along it like a vine; yet they fioAver profusely and their catkins are of 
a very large size. We might ex])ect to find something analogous in 
connnection Avith the moles, but, as Ave haA^e seen, quite the reverse 
occurs. They cease Avhen their size is at a maximum. 

available supply of assimilable matter beiuii; the same, and other conditions 
not dissimilar, the degree of growth varies according to the surplus of nutrition over 
expenditure — a generalization Avhich is illustrated in some of the broader contrasts 
between different divisions of organisms, and is a direct corollary from the resistance 
of force. Spencer, Principles of Biology, I, 1881, p. 131. 

'In this connection it may be interesting to note the fact that in the hard clay 
soil of the District of Columbia I find that the earthworms are collected in summer 
in colonies under stones or cow dung, leaving large areas unoccupied, through which 
a mole might tunnel in vain, expending a large amount of energy, with no return. 

^Leaving out of consideration the small Scapanus orarius which lives with the large 
Scajyanus iownsendi at the northern part of its range, but does not appear to iutergrade 
Avith it. 

Proc. X. M. vol. xix 2 
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REVISIOX OF JMEIIICAX MOLES^THFE. 

Some considerations of a different cliaracter may tlirow light on the 
problem as far as concerns Scalops. It will be noticed upon examina- 
tion of forestry maps of IS^orth America ^ that the coniferous forest ter- 
^ minates on the south at the exact point where the moles reach their 
northern limit. It would appear as if these forests prevented the 
further northward distribution of Scalops, This is not at all improb- 
able, though it is likely that their effect is indirect rather than direct. 
Adopting’ this view, we may look Scalops as a northern genus 

whose proper northern extension has been reduced by the growth of 
coniferous forests.- As the whole family TaJpldw is of northern origin 
so far as known, this view is perhaps not without force. 

Family TALPID^F. 

T)iagnosis.—S\m\W insectivora. Humerus articulating with both 
scapula and clavicle. Clavicles reduced in length. An elongated 
manubrium sterui. Acetabula (dosely approximated. Eyes minute. 
IS^o ear-conch (except in Uro2}silus). Molars three on each side of either 
jawj incisors not exceeding four; premolars not exceeding four. Molars 
broad, with W-shaped external cusps, and an internal basal ledge. 

Zygomati(‘ ar(*hes complete. Tympanic bulhe more or less complete. 
Lumbar vertebrm with hypapophysial ossicles. Ko symphysis pubis. 

The first paragraph of this diagnosis contains all the characters by 
whi(*h this family can be clearly separated from the other families of 
the order. The typical moles, such as Talpa^ Scalops^ etc., are, of 
course, readily separable, from the representatives of other families, 
but many of the distinctions break down in such forms as 
TJropsilns^ etc. 

Thus, the radial sesamoid, characteristic of the manus of the typical 
moles, is absent in Urotrichiis, UropsilaSy etc. An ear-conch, which is 
absent in the typical moles, is present in Ui^ojisilus. 

IMany characters which are sufficiently diagnostic in combination 
are, nevertheless, shared by the representatives of other families. 
Thus, the peculiar hypapophysial ossicles of the lumbar vertebra^, occur 
also in the ErUiaceUhv? Complete zygomatic arches occur in Chrifso^ 
chlorifhv and Erinaceidrv i\s well as in the moles. The GhnjsocliloruUc 
and Potamof/aUdw, like the moles, are without true symphysis i)ubis. 

The moles are on the whole more nearly related to the shrews than 
to any other insectivores, and the more aberrant forms, like Urotrichns 
and (JropsilnSyheiw a strong external resemblance to the shrews. Still 
there a^e no moles without zygomatic arches and none with the long- 

^See Forestry Report, Tenth Census, by Sar<j:eut. 

2 It is a siiiiinljir fact that where the coniferous trees are cut down, as, for example, 
in Alaska, they are replaced hy deciduous trees. When the woodman’s ax has passed 
over the Alaskan forests, therefore, we may expect to iind that territory covered by 
deciduous trees. 

^What is more remarkable these ossicles occur also in J*erameles, a marsupial mam- 
mal. 
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crowned incisors of the slirews. In this latter character Gondylura 
showSj perhaps, the nearest approach to the shrews, but it is neverthe- 
less a true mole. 



Genus SCALOPS Cuvier, Illiger. 

ScaJops, Cuvier, Lemons d’Auat. Comp., J, 1800 (Tableau God. Classif. Anim.). 
(No description or type.) 

Scalojts, Cuvier.” Ii.ligek, Prodromiis Syst. JSIamm. et Avium., 1811, p. 120. 
Type: Sorex atjuuticus, Liniia?iis. 

TalpasoreXy Lesson, Mauuol de Maiiimalogie, 1827, j>. 124. Based on Harlan’s 
Scalops jX’iiiisylvauica. (Not Talpasorvx, Schinz.) 

Skull with marked iiiterorlntal constriction. Palate extending back 
behind the last molars. Tympanic biilhe complete. Pelvis with two 
bony bridges connecting the sacral vertebr;c witli the ischium. Fiinc- 
tioiial dentition: i, |; c, ; pm, m, |. First upper incisor very large 5 
second and third minute. Molars with a narrow, simple anterior inter- 
nal basal ledge. ]N"ostrils simple, superior. Fore and hind toes webbed. 
Manus with an oh falclforme. 

This genus was the hrst of the American forms to be separated from 
the comprehensive Old World genus Talpa, Though given a name in 
1800 by Cuvier, it was not really characterized until 1811, when Illiger 
gave a diagnosis and specilied a type. It has been generally considered 
as not nearly allied to the Pacific Coast genus Scapanus^ on account of 
the ditferences in dentition. 1 have found, however, that these differ- 
ences are not so great as has been supposed, while on the other hand 
the skeleton and skull present very great similarities in contrast with 
the genus Farascalops, 

The genus is distinguishable by external characters, of which the 
principal are the webbed condition of the forefeet and the superior 
X:>osition of the nostrils. 

SCALOPS AQUATICUS (Linnaeus). 

KASTERN MOLE. 

Sorex arjuaflcus, Linn.eus, Sywt. Nat., 10th ed., 1758, p. 53. 

Tal2)a enropcva Jlaresceus, Erxleben, Syat. Reg. Auim., 1777, p. 118. 

Ta/pa enropatty fiavay Gmelin, Liuu. Syst. Nat., 1788, p. 110. 

Talpa jlava, Kerr, Anim. King., 1792, p. 201. 

Talpa fusca, Kerr, Anim. King., 1792, p. 202; Shaw, GenM Zool., I, 1800, p. 524. 

Scalops canadensis, Desmarest, Mammalogie, 1 part., 1820, p. 155. — Harlan, 
Fan 11 a Amer., 1825, p. 32. 

Scalops 2)€nnsyh‘anica, Harlan, Fauna Amer., 1825, p. 33. 

Scalops aqnaticus, F. Cuvier, Dents des jMamm., 1825, p. 251, No. 22. — Fischer, 
Synop. Mainm., 1829, p. 249. 

Tal2ni (Nra/ops) rirghiiana, De Blainville, Osteographie, Atlas, I, 1839-1864, 
table des planches, p. 4; Insectivores, pi. V (skull), pi. IX (teeth). 

Talpa 2)ennantii, Le Conte, Froc. Acad. Nat. Sci. Phila., VI, 1853, p. 327. 
aqnaticay Le Conte, Proc. Acad. Nat. Sci. Phila., VI, 1853, p. 327. 

Tal2>a cu2)7'eatUy Rafinesque, Precis des decouv. et travaux somiologiques, 
Palerme, 1814, p. 14. 

** Purple species,” Harris, New England Farmer. [Fide Le Conte.] 
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JHagnosis of spec len , — Snout simple^ depressed; naked above as far 
baek as the line of the anterior ineisors. Nostrils simple, superior, 
with two minute papilliform processes within. Kye and auditory orifice 
minute and coueealed in the fur. Palm as loug as the sole, but two 
and one-half times as broad. Tail short, slender, and terete; the prox- 
imal third elothed with long hair like that of the body, and the remaiu- 
der with sparse, short hairs. Color brownish gray, varying to silvery 
gray and to creamy buff. Hairs of feet and tail white. 

KEY TO snasrEClES OF SCAEOPS AQUATICUS. 



а. Size medinin (average total leiif^tli 162 mm.). Color sbiuiug gray-brown. 

ig))icHs, p.20. 

б. Size very small (average total length 142 mm.). Iliml foot long. Tail short. 

Color as in a. Skull and teeth delicate; eorouoid process slender, uncinate. 

australis, p. 21. 

c. Size very large (average total length 160 mm.). Tail and hind feet long. Color 

inclining to silvery. Skull massive ; molars large and <]uadrate ; coronoid process 
triangular machrinus, p. 20. 

d. Size very small, as in australis (average total length 139 mm.). Wrists and base 

of snout in males bright rusty orange. Skull and teeth massive, frontal sinuses 
enlarged; coronoid process stout texaiius, i>. 21. 

DIAGNOSES OF SUBSPEl’IES. 

SCALOPS AQUATICUS TYPICUS. 

EASTERN MOLE. 

Diagnosis , — Average total length, 102 mm. ; tail one-sixth of the same, 
and hind foot one-eighth ; dentition moderate; coronoid process of inau- 
dible heavy, scarcely uncinate, with a more or less distinct mammi- 
form tubercle on the posterior margin; color nearly uniform shining 
grayish hair-brown; grayer and more silvery below; all the fur of the 
body plumbeous at the base; hairs of the feet and tail white. 

SCALOPS AQUATICUS MACHRINUS (Rafinesque). 

TRAIKIE MOLE. 

Talpa inachrina, Rafinesqce, Atlantic Journal, 1832, p. 61. 

Talpa serirca, RAFiNESt^UE, Atlantic Jourmil, 1832, p. 61 (Young). 

>Scalops anjeutaius, Audubon A: Bachman, Journ. Acad. Nat. Sci. Phila., VIII, 
1842, p. 292. 

Scalops a(piaiieu8 arpcntatus, Coues, Bnll. U. S. Geol. and Geog. Survey Terr., Ill, 
Xo. 3, 1877, p. 633. 

? Talpa rennantii, Le CN)NTE, Proe. Acad. Xat. Sci. Phila., VI, 1853, ]u 327. 
Diagnosis , — Size the maximum for the species. Total length, aver- 
age, 188.7 mm.; skull, average, 87.1 mm. Tail and hind foot propor- 
tionally longer than in tlie typical form. Teeth large. Coronoid ])roc- 
ess of mandible triangular, large, with usually a straight posterior mar- 
gin. Color as in the typical form, or a little paler. 

Accrage <Umotsio)is from fresh specimens (d from Illinois): Length 
of head and body, lod.D mm.; tail vertebra*, 33.8 mm. Average dimeu- 
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siou from alcoholic specimens: Total length, lol.o mm.; head, 49.2 mm.; 
tail vertebrm, 21.2 mm.; hind foot (without claw), 10.8 inin. Average 
dimensions of skull (12 from Illinois, Missouri, and Kansas): Total 
length, 3d.8 mm.; greatest breadth, 10.(J mm.; jialate length from inside 
of incisors, 1C.5 mm. 

Tifpc-loealiiif , — ]Kear Lexington, Kentucky. 

Disirihntkm . — ^Mississippi Valley, from Tennessee and Missouri north- 
ward to Wisconsin and ^Minnesota, and westward to eastern Kansas 
and Kebraska and southwestern South Dakota. Manitoba ('? ). 

SCALOPS AQUATICUS AUSTRALIS, Chapman. 

FLORIDA MOLE, 

ScaJo})s aqnaiicus australis, Chapman, Bull. Amer. ^lus, Xat. Hist., V, 1893, 339. 
? Scalops parvus, Rhoads, Proc. Acad. Xat. 8ci. Pbila., 1891, p. 1.57. 

? Talpa cupreata, Rafinesque, Precis des decouvertes et trav. Somiologiipies, 

1811, p. 11. 

Diagnosis. — Size much smaller than in tlie typical form (average 
total length 142 min.) and hind foot proportionately long; skull small; 
teeth delicate; coroiioid process slender, uncinate, without a secondary 
process on the posterior margin; color brownish silvery gray, as in the 
typical form, but often with rusty spots on the sides of the nose and 
about the chin and wrists. 

Average dimensions . — (0 fresh specimens, males, from Oak Lodge, 
opp. Mi<-co, Florida; Langs’ Coll.) : Total length, 127 mm.; tail, 20.0 
mm.; hind foot, 17.1 mm. Alcoholic specimens: Total length, 123mm.; 
head, 40.1 mm.; tail vertelme, 23.4 mm.; hind foot (without claw), 
15.1 mm. 

Average dimensions of adult skulls (0 males from Oak Lodge, Flor- 
ida): Total length, 30.8 mm.; greatest breadth, 10.2 mm.; length of 
jialate from inside of incisors, 13.1 mm. 

T ijpedocalitij. — Gainesville, Florida. 

DistrihuUon . — Eastern Florida, south to Lake Worth and Orange 
Hammock (De Soto County), Western Florida, Tarpon Springs. 

SCALOPS AQUATICUS TEXANUS (J. A. Allen). 

TEXAS MOLE. 

Sealops argentatus texanus, J. A. Allen, Bull. Aiiier. Mns. Xat. Hist., Ill, 1891, 
p.22L 

Sealops iexauus, J. A. Allen, Bull. Amer. Mus. Xat. Hist., V, 1893, p, 200. 

Diagnosis. — Size small, as in subspecies aiisiraJis (average total 
length of males 141 mm.). General coloration as in the typical form, 
blit strongl^^ suftused on the forehead, chin, breast, and wrists with 
rusty orange brown. 

Skull small, massive. Frontal sinuses enlarged. Mandible deep; 
corouoid process broad, with a straight posterior margin. Molar teeth 
large. First upper x> remolar small. 
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Average diiiieiisioiis of fresh specimens (from J. A. Allen): Male, 
total length, 141 imin; tail, 25 mm.; hiiul foot, 17.S mm. Female, total 
length, 137 mm.; tail, 23 mm.; hind foot, 16.5 mm. 

Average dimensions of skull (10): Total length, 30.0 mm.; greatest 
breadth, 10.7 mm.; length of superior tooth row, 13.9 mm. 

Type-Joealiti /, — Given by Dr. J. A. Allen as Presidio County, Texas, 
but believed to be Aransas County. 

I)ist7'ibution , — Coast of Texas. 



DESCRIPTION OF SPECIES. 



I 



Body fusiform. Fore legs enveloped in the integument of the body ' 
as far as the wrists, aud the hind legs to the middle of the tibim. Palm | 




SNOUT OF SCALOI'S AQUATICUS. 

Fig. 4, I’^pper surface. Fig. 5, Lower suvf.ace. Fig. 6, Side view. 
(One and one-third times natural size.) 



equal to the sole in length, but two and a half times as broad as the 
latter. Snout moderately elongated (extending in adults about 10 mm. 
beyond the u])per incisors), depressed, naked on top as far back as 
the line of the anterior incisors. ISTostrils superior, about 2 mm. long, 




Fig, 7, Lower surface. Fig. 8, Upper surfai e. 

crescentic, close to each other and to the extremity of the snout anteri- 
orly; each bearing two cilia within. Corner of the month slightly ante- 
rior to the line of the eyes. Upx)er lip with a narrow ridge on each side. 
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Eyes minute, bat not covered by membrane. Xo (‘xternal ears. The 
auditory orifice (entirely concealed in the fur) miimte, circular, situ- 
ated slightly below the level of the eye and on a line with back of 
the wrist. 

Fore feet very large, broader than long (exclusive of the claws). The 
palms directed backward, and can not be applied to the ground in 
walking. Palms as long as the soles, but two and a half times as 
broad as the latter. Fore toes webbed to the base of the nails, which 
are long, broad, and depressed, and convex 
above. Back of the manus covered with 
short, soft, white hairs, which form a fringe 
all about the margin. Last joint of the toes 
naked. Palms naked, with very numerous 
irregular furrows. Second, third, and fourth 
digits subequal; fifth a little shorter; pollex 
still shorter and in a line with the other toes 

Hind feet small and narrow, with long, 
slender, sharp little-curved claws; otherwise 
like the fore feet. 

Tail short, slender, terete, tapering. The 

proximal third clothed with long hair, like That of the 
body; but the remainder with rather short and sparse 
hairs, which do not conceal the skin; a short terminal 
l)encil. 

Fur very fine, velvety, slightly erenulate, and with 
broad, shining tips. 

General color of the body everywhere nearly uniform 
shining silvery gray, tinged more or less with brown, 
varying (in subsjiecies te.ranu,s) to pale brown or cream 
color. Hairs dark plumbeous, except at the extremi- 
ties. Those on the back of the feet, on the tail, and 
lower jaw dull white to the base. On the forehead and 
around the eyes and wrists similar, varying (especially in subspecies 
tcxanus) to strong rust colord 

SKULL. 




HIXD FOOT OP SCAI.O”S AQDATICUS. 
Fig. 9, Lower surfat-e. Fig. 10, Upj»er surface. 




11 . 

TAIL OF SOALOP.S 
AQUATICUS. 
(Natural size.) 



Skull oval, depressed. Facial iiortion cylindrical, only slightly slop- 
ing from the forehead forward. Anterior nares oxiening forward. Pre- 
maxilhe extending beyond the nasals anteriorly. Xasals triangular. 



‘It may be of interest to note liore that x>f^r:^dtes are sometimes found on our 
moles. Two difterent form.s wero found on a Scahjis from Brigbtwood, C., regard- 
ing which Mr. Liiinell, of the Department of Insects, National Museum, has kindly 
sent me the following facts: 

^‘The specimens found on a live mole that you sent are as follows: 

LejAinus testaceus Midi. ; a blind beetle, allied to the Leaver louse {Platypsylla), 
found with various small rodents and insect) vora, either on their bodies or in their 
nests. Europe and America. 

^‘2. Pjdex sp. The species of this group are not worked out yet. 
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elongated. Zygomatic arcli slender^ asceiuliiig postei iorly. Infraorbi- 
tal foramen large, oblique. Interorbital area inflated. Parietals broad, 
triangular, with a concave posterior margin; mastoid and occipital 
borders equal, mastoids inflated. Forannm magnum high and narrow. 
Tympanic bulhe complete, rounded, depressed; meatus auditorius 
externus small. Palate long, moderately concave, with a prominent 
transverse ])Osterior margin. 

Mandibh' with stout horizontal ramus; ascending ramus very short, 
and directed backward. Coronoid broad, triangular, and erect; angu- 
lar process large, oblong, with a rounded margin ])osteriorly, and con- 
cave superior margin, Condyh‘s long, cylindrical, transverse. 

TEETH. 

Functional dentition: i, §; c, pm, ; in, total, 30. 

First upi)cr incisors large and long, obtusely pointed, somewhat diver- 
gent, convex in front, flat behind. Second and third incisors minute, 
slender and simple. Canine two-thirds as long as the first incisor, cus- 
])idate. First ])reniolar less than half the size of the canine, simple, 
unicuspidate. Second and third ])remolars successively larger, unicus- 
pidate, with a compressed, trenchant posterior margin terminating 
below in a tubercle. The third with a very small heel (disappearingwith 
age). iMolars W-shaped in transverse section with a large V-shaped, 
antero internal heel or cusp; first and second subequal and quadrate. 
Second molar with four external, two internal, and one basal ciisj). 
First and third molars with three external, two internal, and one basal 
eusp. 

First lower incisor small, unicuspidate; second large, elongate, canine- 
like, grooved internally. Premolars increasing in size from the lirst to 
the third; the latter as long as and (‘onsiderably thicker than the 
second incisor. The posterior edges of the premolars rather trenchant. 
^Molars W-shaped in transverse section, each with two external and 
three internal cusps. First and second molars subequal and largest; 
third smaller. 

SKELETON. 

The vertebral formula of Scalops is given by Cuvier and by P>ell as 
follows: c, 7; d, 12; 1, 7; s, 0; ca, 10; total 42. 1 flnd by examination 

of vskeletonsin the National Museum collection that the normal formula 
is c, 7; d, 14; 1, 5; s, 0; ca, 11 ; total, 43. One skeleton, while ])reserv- 
ing the same number of luinbars, has 15 dorsals, making the total num- 
ber of vertebra‘ 44. There are 7 intervertebral ossicles, arranged as 
in Scapauus. The sternum consists of G segments and a very large 
manubrium, which is exactly as long as the combined segments. The 
first pair of ribs Joins the manubrium near the Junction of its third 
and last fourth. The ribs are broad and tlat. The upper surface of 
the manubrium is dilated and grooved, with incurved raised edges. 

The keel is triangular, deepest in front. 
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The clavicles are only two-thirds as long as broad, and are pierced 
by a foramen. The scapula is very narrow, with higli ridges. The 
acromion is low and long. 

The humerus is only a fifth longer than broad. 

The pelvis is very narrow, and the bones of the ojiposite sides are 
in contact under the acetabulum. The space between the sacral ver- 
tebrie and pelvis is entirely covered over above by osseous bridges, leav- 
ing only two pairs of small foramina. 

The femur is three-fourths as long as the tibia. 

The is long and slender, slightly tapering and curved at 

the base. The tip reaches to the base of the terminal phalange of the 
fifth digit. 

The terminal phalanges are bifid. 

GEOdUAPIIICAL DISTRIBUTION. 

The area occupied by the genus /Svalops^ as shown by specimens 
examined in the preparation of this monograph, has the followingbound- 
aries : The northern boundary passes through central Massachusetts and 
central Xew York to Lakes Ontario and Erie, thence westward to the 
southern extremity of Lake ^Michigan, thence in a northwesterly direc- 
tion a(*ross southern Wisconsin to Elk River, Minnesota, and thence 
southwestward to the mouth of the Big Sioux River, in South Dakota. 

The western boundary follows in a general way the ninety-seventh 
parallel and thus includes the eastern fourth of Nebraska, Kansas, 
and Indian Territory. Continuing in Texas it bends somewhat to the 
west and follows the ninety-ninth parallel, terminating in Tamaulipas, 
about 45 miles south of the R.io (Irande. 

The southern boundary is the Gulf of IMexico, and in Florida a line 
connecting Tampa Bay on the west side with Lake Worth on the (*ast. 

An examination of numerous faunal records shows that it is necessary 
to somewhat extend the range as derived from specimens. In the 
Northeast, for example, the boundaries should include all ]Massachn- 
setts, on the authority of Dr. J. A. Allen ^ and Emmons,*^ and some ]>ai t 
at least of Yermont, on the authority of Tliompson.^ As regards its 
absence in northern New Y^ork, Baird remarks that FaraHculopH breicerl 
is found here apparently to the exclusion of the more southern species 
with white naked tail, S. I have not met with any record 

of the occurrence of Smlops in New Hampshire. Mr. (L S. ^Filler, jr. 
does not include it among the mammals observed by him in the White 
IVrountain region. If there are records of its occurrence in Maine, they 
have escaped my attention. W^hile in Hancock County in the summer 
of 1894, I was informed that the mole was found there, but not abun- 
dantly. I did not see any evidences of its presence, however, and 

^Bull. ^Ins. Comp. ZooL, I, 18(>9, p. 221. 

2 Emmons, Quadrupeds of Mass., 1840, p. 15. 

^Tliompsou's Vermont, y>. 27. 

‘‘Fifteenth Rept. State Cab., Nat, Hist., 1862. App. A. 
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certain rlm^yays wbicli were pointed out to me as those of the mole 
I proved afterwards to be made by meadow mice. 

The records relating to Canada are rather conflicting, but there is 
probably little doubt of the occurrence of the genus in the southern 
parts. Thus, Audubon and Bachman, si^eaking in general terms, 
include Canada in the range.' 

Couper states that Scalops is abundant at Montreal, and occurs also 
at Quebec, but is not common there.^ Chamberlain asserts that it is 
common in New Brunswick,^ and Dr. J. A. Allen mentions its sux)posed 
occurrence in the Tobique Biver region in this Province, but as speci- 
mens Avere not taken, the matter is open to question. If the mole does 
occur in New Brunswick, it is, of course, extremely probable that it 
occurs also in Maine. Capper included the genus half a centuryago in 
the fauna of the region between York and Lake Simcoeiu Upper Canada, 
but no specimens were seen.^ 3Ir. .T. B. Tyrrell, in the Proceedings of 
the Canadian Institute, asserts that it is coinnion throughout eastern 
Canada,^ and another writer, in the Naturaliste Canadien, records it as 
existing in Canada, though it is rare.® 

Eichardson has a theory to account for the absence <>f the mole in 
high latitudes, which runs as follows: 

I do not think it [the shrew mole] can exist; at least, on the east side of the Eocky 
Mountains, beyond the fiftieth degi’ee of latitude, because the earthworm on which 
the Scalops, like the common mole ITalpa ein'opaa^ ])rineipally feeds, is unknown in 
the Hudson Bay countries. (Fauna Bor. Amer., p. 11.) 

Passing to the westward, the next region in which the existence of 
ScaIo})s is questionable is southern Michigan. Miles, in 1861, includes 
it in the fauna of the State, but his list of mammals is probably a nom- 
inal one.^ Hayden, in giving the range of S, machrinus, places the 
eastern limit at Detroit.® I have seen no specimens from the State. 

In southern and central Wisconsin and Minnesota the species is 
known to occur. Dr. E. A. Mearns, U. S. A., collected one at Camp I 
Douglas, in Juneau County, Wisconsin, and Strong remarks its occur- 
rence in the southern and central sections.® I know of no record of its 
existence in northern Wisconsin. 

As regards IMiimesota, Prof. Otto Lugger wrote me in January, 1896, 
that he had obtained three specimens — one from Ottertail County, 
another from Anoka (Anoka County), and a third from jMankato (Blue 
Earth County). Ottertail County is the most northwesterly locality 

•Quadrupeds of North America, I, p. 91. 

^Forest and Stream, iicwspaiDcr, VIII, p. 300. 

^Bull. Nat. Hist. Soc. New Brunswick, N, 1S!>2, p. 32. 

-•Zool. Jour., V, 1830, p. 202. 

®Proc. Canad. lust,, 3 ser.,Vl, 1888, 88. (Sec Thompson’s remarks on the inaccu- 

racy of this list, and the reply, in the same journal, VII, 1889, No. 1, p. 178.) 

®Nat. Canad., II, p. 41. 

"Cat. of the Animals of Michigan, 1861. 

® Trans. Amer. Pliil. Soc., new ser., XII, 1863, p. 140. 

^ See ;Moses Strong in Geology of Wisconsin, I, 1883, p. 438. 
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from which the species, so far as 1 am aware, has been obtained. Pro- 
fessor Liigger, however, makes the followino- statement: 

I have seen the nudoubted work of the mole at Wiiidom (Cottonwood County)^ 
Luveriie (Koek County), and Crookston (Polk County). 

The last-mentioned locality is of special interest, as it is in the 
extreme northwest portion of the State. As no specimens w(*re ob- 
tained, it is not certain whether this species or the star-nosed mole is 
the one represented there. Professor Lugger adds: 

It is frequently stated that moles are very abundant in Minnesota, yet whenever 
I tried to obtain specimens the moles turned out to be shrews. 

The present species is not included by Thompson among the mam- 
mals of Manitoba.^ 

For regions west of the boundarj^as indicated by the specimens used 
in preparing this paper, there are few references to the occurrence of 
moles. Though abundant on the rich bottoms along the Lower Mis- 
souri,’^ writes Hayden, ^‘it [S, an/entatus] is seldom if ever se<*n above 
longitude 08 degrees. A single specimen ^ was caught near the mouth 
of the Big Sioux in the autumn of 1850.”^ On a i)receding page he 
also remarks: 

The Scalo])s argentatus has not yet been observed above the mouth of Big Sioux 
River, and it is not pi obable that it will be seen above the rich bottom lauds which 
extend only to the Niobrara.^ 

Audubon and Bachman remai*k: 

We did not see any [moles] up the Missouri River and none are found on the dry 
prairies of the regions immediately east of the great Rocky ^lonntain chain.® 

In contradiction to this statement, we have the remark of Col. A. G. 
Brackett: have seen the tunnels of the moles in \Yyoming;” and 

again: have seen their excavations on the high plains of the far 

West.” ^ 

These assertions need conlirmation, as no specimens aipmar to have 
been taken, and the circumstanees of the case are such as to make it 
improbable that the mole occurs so far west. 

Another record which needs conlirmation before it can be accepted 
is that of Hind, who remarks that on Long Creek, a tributary of the 
Qu’appelle River, in Assiniboine, ‘Ghe burrows of moles are very 
numerous.”'^ 



’Richardson refers to a mole, ‘^species igiiota,^’ as inhabiting his Eastern dis- 
trict,” which extended northward from the northern shore of Lake Superior. (Fauna 
Bor. Amer., p. xxvi.) 

-This is No. 1760, U.S.N.M. 

^Trans. Amer. Phil. Soc., new ser., XII, 1866, p. 140. 

^Op. eit., p. 139, No. 72.58, U.S.N.M., collected by Pr. Hayden, is from the ‘‘Sand 
Hills, Nebraska,” but the catalogue does not specify from how far west. 

^Quadrupeds of North America, I, p. 91. 

’'American Field, newspaper, XIX, 1883, p. 130. 

■^Hind, Red River and Saskatchewan Expedition 1, 1860, 406. In this eonnection 
it is interesting to recall Richardson’s theory that moles can not exist in high 
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A very extrjiordiiiaiy essay coiiiieeted with this subjeet is that of Dr. 
llobert r>ell on ^^The eaiisos of the fertility of the land in theCanadian 
Xorthwest Territories.’'^ He advances the theory that the fertility of 
the soil of the territory stretcliino; northwestward from the Laird Liver 
at 00 dei»Tees north latitude, is chietly or entirely due to the action of 
moles. He remarks: 

The formation of tbo vegetable mold in these regions must, therefore, he dne to 
some other agency than tiiat of worms, and this I helieve to he i)rincipally the moles, 
which live in vast unmhers throughout the region in <]nestion. ^ ^ * There 

a])]>ear to he three or four different species of them. 

He begins the paragraph from which the foregoing sentences are 
taken with the remark: ‘LVs far as I am aware, earthworms are not 
found in the Xorthwest.” 
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Taking these statements in eonnection with others regarding food and 
habits, it is evident that Dr. Bell has entirely mistaken the nature of 
the animals he saw, being unacquainted with the appearance and hab- 
its of the mole. It seems probable that he really had to do with voles 
and lemmings. 

The common mole is mentioned by Long'^ in the list of animals 

latitudes on account of the ahseiice of earthworms (see ante^ p. 2G). Richardson 
makes a further remark on this subject, as follows: was told by a gentleman 

who has for forty years superintended the cultivation of considerable pieces of 
ground on the hanks of the Saskatchewan, that during the whole of that period ho 
never saw an earthworm turned up.” (Fauna For. Amer., p. 20 f, footnote. ) 

^ Trans. Royal Soc. of Canada, I, sec. 4, p. 1.57. 

2 Long’s Exped. to the Rocky Mts., I, 182:1, p. 309. 
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observed in 1819 at Engineer Caiitoninent, whieli station was located 
near tlie present town of Blair, Nebraska. This locality, however, is not 
quite so far west as Everett (Dodge County), from whicdi place a speci- 
men was obtained for the collection of the Department of Agricidture. 

GEOGRAPHICAL VARIATION IN SIZE AND COLOR. 

The common mole varies correlatively with its geographical distri- 
bution, both in point of size and in color. Generally speaking, the 
largest individuals are found in the northwestern jiart of its range — that 
is, ill the States bordering on the Great Lakes and the northern jiortion 
of the Mississi])pi Valley generally. The smallest individuals are from 
Florida and the Gulf coast of Texas. East of the Alleghaiiies there 
is a very uniform diminution in size from north to south, and there is a 
similar but less gradual diminution in the portion of the range west 
of the Alleghaiiies. 

The diminution on the Atlantic Coast is well brought out by a coni- 
paiison of measureuieuts of the total length of adult skulls, as shown 
in the following table: 

Average (Umevsions of tuhiU skulls of Scalops aquatlcus from difereuf localities on the 

Atlantic Coast. 



Locality. 


Average 

total 

length. 


Number of 
skulls. 


Oomicicfirnt 


vim. 
35.5 
35.3 
34.9 
34. 1 


5 


New York and New Jersey 


7 


Ponii.sylvaiiia. 


4 


JMarvlaudand District of C’olmnbia 


7 


Virginia 


33. 4 


3 


North Carolina 


31. 8 


9 


Florida i 


30.8 


9 





The Florida specimens, representing the ininimum as regards size 
on the Atlantic Coast, constitute the subspecies (lustniUs of Chapman. 
This form has some other characteristics, of course, besides small size, 
as will be found upon examining the diagnosis already given (p. 20). 

On the Gulf coast about the mouth of the ^Mississippi and farther 
westward in the same latitudes in Texas and thence southward, the size 
is still very small, though somewhat larger than on the Atlantic Coast. 
The skulls of fourteen specimens from points about New Orleans, 
Louisiana, and thence westward to San Antonio and Mason, Texas, 
have an average total length of 32 mm. Included here is the form 
known as S. texanus^ from Aransas County, Texas, which is practically 
of the same size as the Florida A’, australis. 

Seven adult skulls from Bockport, in this county, have an average 
total length of 30.9 mm. If we include skulls from other neighboring 
parts of the Texas coast (Corpus Christi, Padre Island, etc.), the aver- 
age rises to 31.2 mm. 

Upon iiassing northward from the Gulf, an increase in size above 
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32 min. is found. Thus, 9 skulls from central xVlabama, northern Loui- 
siana, and central Arkansas have an average total length of 33.0 mm. 
It might be expected that this gradual increase would continue as we 
proceed northward, but such seems not to be the (*ase. On the con- 
trary, there appears to be a sudden increase about on the thirty-sixth 
parallel, skulls from Tennessee and soutlieastern Kansas being scarcely 
inferior in point of size to any in tlie collection. All over the Ohio and 
northern 3Iississippi valleys the largest dimensions prevail, and no 
correlation between size and geographical location can be traced. 

The highest average in size of skulls is found in Illinois, G skulls from 
this State giving 37.3 mm. for average total length. Five skulls from 
Missouri give 37 mm., and two from Kansas, 3G.9 mm. The largest skull 
in the five collections is one from Warsaw, Illinois (No. 3Go5o S ), be- 
longing to the National Museum. This has a total length of 39.8 mm. 

The size of n number of these large northern skulls is given in the 
following table: 



Catalogue ^ 
uumber.'' j 


Locality. 


^’otal 

length. 


X 3d‘’G6 


Madison ville, Obin 


VI m . 

38.0 

36.0 


Ikl err. 4264 


Eubanks, Ky 


I).A.46496l 


Pig Sandy, teim 


38.6 


X.M. 35211 ' 9 


Warsaw, 111 


37.6 


X.M. 35201 9 


do 


36.5 


X.M. 36555 d" 


do 


39.8 


X.M. 36515 cT 


Hamilton, III 


39. 0 


X.M. 15398 


Pellovillc, 111 


36. 0 


I>. A. 64225 


Pi sin arc k, Mo 


36. 4 


X. M. 1642 


St. Louis, Mo 


35.6 


X.M. 1638 


do - 


38.5 


X^.M. 1639 


do 


37. 5 


D. A. 54097 ... 


Ouaga Ivans 


37.7 


1). A. 40407 


do 


36.3 


n. A. 43761 9 


Council Plutls, Iowa 


36.4 



* In this table an<l throughout the ]>aiier the following abbreviations are used to denote the several 
collections examined: 

X. M. or V. S. X. M — V. S. Xatioual Museum. 

D. A. U. S. Itepartment of Agricult ure. 

A. M. -American ^liiseuin of Xatural History, Xew York. 

A. X. S. P- — Academy of Xatural Sciences, Philadelphia. 

Merr. — Merriam collection. 



This large mole is the mdchrinvs of Ivafinesque, who described a 
specimen from near Lexington, Kentuck 3 ^^ 

The later, but more familiar, name argentatus of Audubon and Bach- 
man is a synonym. The type described by these authors is said by them 
to liaA^e been obtained on the prairies of Michigan.*’ It is jirobable, 
however, that their specimen really came from northern Ohio, which at 
one time formed a part of the territory of Michigan. In another con- 
nection the authors referred to**^ speak of Erie County, Ohio, as being 
in ]\Iichigan. 



1 Atlantic Journal, 1S32, j). (51. 

Joiirn. Acad. X^at. Sci. Phila., VIII, 1812, p.292. 
^Loc. cit., VIII, pt. 2, p. 203. 
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To sum up this discussion regarding size, it may be statcnl that Sealopn 
aqimticvs is largest in tlie northwestern portion of its range and some- 
wliat smaller in the middle Atlantic States, in New York and Pennsyl- 
vania. From thence southward it gradually diminishes in size, reacliing 
the extreme in Florida. Along the Gulf coast there is a slight increase, 
wliich is lost again in Texas, where the a verage is practically the same 
as in Florida. As the Gulf coast is departed from, there is a gradual 
increase in size, wliieh becomes a sudden one about on the thirty-sixth 
parallel. Northward the species maintains a maximum size over a wide 
area. 

This discussion of size has purposely been based on the size of tlie 
skull, but the size of the whole body furnishes similar indications of 
average increase and decrease. It is more difticult to determine how 
far these are illusive in the latter case, on account of the differences in 
the measurements of fresh specimens, made by different collectors, and 
the changes produced by the immersion of specimens in alcohol. 

As regards color, the New York specimens are perhaps the darkest 
of the series before me. There is a moderate increase in pallor south- 
ward along the Atlantic Coast, but it is far from being pronounced. 
Specimens from Ohio, Illinois, and the northern ^Mississippi Valley 
generally are not perceptibly lighter in color than those Irom New 
York, lienee, the name avfjentatus or silvery, as applied to western 
SeaJo 2 )s generally, is misleading. The only quite light-colored sjDeci- 
mensfrom this region, which I have examined, are two from Elk lliver, 
Minnesota, one from Council Bluffs, Iowa, and one from Camp Douglas, 
Wisconsin. The Minnesota specimens are distinctly silvery, and merit 
the nanm arqeniatus much more than specimens from the locality of 
the type in Ohio; and this is true in a still greater degree of the AYis- 
consin speidnien. In southern Kansas the color is relativel}^ light, and 
from thence southward into Oklahoma and central Texas there is a 
strong increase in pallor, which reaches its culmination in Padre 
Island, Texas, and the vicinity, where the surface color is sometimes a 
silvery white. 

The peculiar orauge-i ed coloration on the heads, wrists, and other 
parts of some si)ecimens, especially those from the Southwest, will be 
considered in connection with the discussion of the subs])ccies which 
have been proposed, as this peculiarity has been mentioned in the 
diagnoses. 

DISCUSSION OF THE NOMINAL SPEC'IES AND SUBSPECIES. 

Among the important nominal species which I have assembled under 
the name of S, aqnaticu.s, is the Talpa mdchrina of Eatinesque, described 
in 1832 from si)ecimens from near Lexington, Kentucky. His account 
of it leaves no doubt that it is the mole of the Mississippi Valley, 
which has hitherto been recognized under the later unme of argentatus. 
He described at the same time another Kentucky mole, under the name 
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of Talpa sericm, but this is quite surely the young of the preceding.' 
The (S'crt/ojtv anjentatus of Audubon and Bachman^ was described from 
a S])ecimen from Erie County, Ohio. Tlie diagnosis given is as fob 
lows: 

S. Pilis tota loiigitiidiiie albo plmubociiie aimulatis, froiito meiititiue albitlo lla- 
vesceiite. 

The aimuhitioii here spoken of 1 believe to be merely that produced 
by the regular erenulatioii of the hairs. The light striking on these 
crenulations produces the effect of alternate whitish and lead colored 
rings. This ap])earance is not more marked in specimens from Ohio 
than in others. I have never seen any in which there was even an 
approximation to a truly ringed coloration of the hairs. 

As for the color of the forehead and chin mentioned in the diagnosis^ 
it is characteristic of the species as a whole. 

In the description of this form the authors refer to its unusually 
large size, in which they were correct, but their remark that the fur 
^‘differs strikingly in color and luster"” from that of the common mole, 
will not bear the test of actual comparison. 

The characters which I have given on a preceding page (p. 20) are 
the only ones which are at all constant, and as these are relative and 
grade into those of the typical Atlantic Coast form, 1 follow Dr. Coues^ 
in 1 educing the species to a subspecies. 1 make it a synonym of Smloi)s 
aqiiaticus machrinus (l\atines<pie). 

It may be remarked that the figure given in Audubon’s folio Quad- 

1 Kalin escpie’s dcsoriptiou of these two forms iu the rare ]>eriodical called the 
Atlantic Journal is as follows: 

1<S20 I discovered two new moles in Kentncky ; one is rather common, and the 
substitute of the common mole in the gardens, I call it talpa machrina. The other, 
talpa sericea. is rather scarce. A specimen was in Clifford’s museum. 

^‘1. Talpa machrina, Raf. 1820,— Long-nose mole. Fur thick, brown with grayish 
shades; nose elongate, depresse<l, naked, and tiiberculate; tail one-sixth of whole 
length white, .s(piarcd, naked; feet white. 

'‘Total length 7 inches; tail IJ, but only three-fourths out of the fur. Body 
thick, covered with soft silky fur onc-half inch long, shorter and woolly on the head ; 
nose almost like a probocis, one-half inch longer than the lower jaw, moveable, 
base white villose, and naked rubicund; feet naked, the anterior broad, rounded 
Hat, with 5 toes thick and subpalmate or coherent, 5 claws nearly e(inal, large, 
convex above, Hat beneath; posterior feet more slender, claws smaller, longer, and 
narrow. In Avoods, gardens, and Helds, near Lexington, etc. Raises Hexiioso bur- 
rows of great length. 

"Talpa sericea, Kaf. 1820.— Silky mole. Fur short, silky, gray, with silvery 
shades; nose short, obtuse; tail one-fifth of whole length, cylindrical. 

" Smaller than the first and more slender, only 5 inches long, body 4, and tail 1. 
Fur very x^eculiar, and different from other moles, not being reducible to difierent 
directions, but imbricate as iu other quadrupeds; remainder as in the first sp. 
Found in woods near Nicholas ville and Harrodsburg.” (Atlantic Journal, 1832, 
p. HI.) 

2 Jour. Acad. Nat. Sci., Phila., VIII, pt. 2, 1812, \k 292 (original description.). 

3Biill. U. S. Geol. ami Geog. Survey, 1877, p. 1)33. 
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rupeds of ^ortli Aiiierira^ (loos not ditfor in color from ordiiiiny si)ooi- 
meus of xS. aqnaticus from Xew York. 

Witliin roceiit yenrs three forms of Svalojhs liave been described. 
These are the (((/uafictts (fustralis of (diapman," the S. jmrrn.s of 
bhoads.^ and the S. te.runas of Dr. J. A. Allen.-^ Dr. Alleifs specdes is 
from the coast of Texas and the other forms are from Florida. 1 have 
not been able to determine the relationshi]> of these forms to my entire 
satisfaction, chietly owing' to a lack of si)ecimeus from the southern 
portion of the (liilf States. 

Mr. Ohai)inaifs Florida form ((ustrallfi Avas tirst described, llis diag- 
, uosis includes but two (‘haractcM's, thns: Sindlar to Sc(itop>s mfiud 

blit averaging slightly browner and constantly nineh smaller.**^ 

‘ J have examined the type and several other skins and alcoholic speci- 
• mens fia^iu the type IcAcality (Gainesville) and cither ]>arts ot eastern 
- Florida, While the small size of the adults as compariMl Avith s])eci- 
mens from farther north on the Atlantic Coast is conspicuous, the 
! diherencein shade of color is scarcely perceptible. A.s regards size, I 
have slioAvn in another place (]>. liO) that there is a gradual diminution 
' on the Athuiti(‘ Coast from north to south. 

The skull of anstraUs when lirst examined, seems very different from 
the ly[)ical form, on account of its small size and (hdicate structure. 
Perhaps the most noticeable feature is the form of the eoronoid process 
of the mandible. This imesmits a real difterence from that found in 
Xew York and Pennsylvania specimens. In this latter the eoronoid is 
heavy and not strongly uncinate, and has a supplementary mammiform 
process on the posterior margin below the extremity. In Florida spec- 
imens the eoronoid is slender and strongly uncinate and th(‘ second- 
ary £>rocess is AAmnting. There is, however, a gradation in tliis (diame- 
ter. In ^Maryland and Virginia about as many mandibh‘s IniAm the 
secondary ])rocess as are without it, and in the Carolinas it is quite 
rarely present. 

From Mr. Chai>man\s comparative measurements (though he does not 
refer to the fact), it would appear that the hind foot is proportionately 
shortei‘ in aMstralis than in typical aqtuificus. 

Very careful measurements of some alcoholic specimens of adults, 
hoAvever, convince that tlie reverse is the ti’uth, i. e., that the Florida 
form has the longer f<mt relatively, though it is, of course, absolutely 
\ shorter. The following table brings out this fact and sonn‘ others in 
I connection Avitli proportions. I chose the ])roportion ol the head to 
I the tail and foot after many trials, and believe it to be reliable. 



1 Plate 150. 

"Bull. Amer. >Ins. Xat. Hist., V, 189M, p. MMO. 
^Pror. Acad. Nat. Sci. Philn. 1894. p. 157. 
^Biill. Aiiier. ^lus. Nat. Hist., Ill, 1891, p. 221. 
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.sc.vLoi'S Ac^r-vncrs. 

Af’vragvs (Uid i>ropori'w)iii ( alcoholics). 



Tail. lliiul 



Xo. ol' 
.skulls. 


Locality. 


Head 

(aver- 

a"c). 


Aver- 


ProfMir- 


^\ver- 


ITn por- 






age. 


tion. 


aiic. 


tion. 






m m . 


m . 


Per ct. 


m m . 


Per eeiit. 


5 


Illinois niid Tinliaioi 


49.2 


31. 2 


63. 4 


19.8 


40. 0 


1) 


nisttiict (tf (’oluinbin .and Virginia 


45. 0 


2(5. 0 


58. 3 


10. 5 


36. 2 


8 


Xc»rtli (’aroliiia and Sontli ('arolina. . . 


43.0 


24.2 


5(i. 3 


15.8 


36. 7 




k'lorida (cast) 


40. 1 


23. 4 


58.4 


15. 1 


37.7 



vSome s))ei‘iineiis nf tlie snbs})('e*ies (in.stralis exhibit ({iiite strongly 
the rusty siiftusioii about (he wrists, ete., which, as will ])reseutly be 
shown, is very iiroiiouiiced iu siiccimeiis from southern Texas. 

Th(‘ Kloridu (Ui.sfr((h\s, as I view the matter, is the extreme so far as 
the Atlantic Toast iscoiK'erned of that diminution in size and increase 
in delicacy of structure which one linds iu passing southward from New 
York and rennsylvaiiia. 

Another Florida form lias been reeently described by Mr. Ehoads, 
niuler the name of payrns.^ It is based on a single s])e(*inieii 

from Tariion Springs, a locality on the west coast, just north of Tampa. 
It is in good condition, but the appearance of the skin and the jieculiar 
worn state of the teeth would seem t(> indicate that the mole had been 
kept in coniinenient. Tln^ measurements given by Ehoads are evi- 
dently a misiirint. 

Of the series of external and cranial characters given by Mr. Ehoads, 
there are none which are not found in (^arolina and central Florida 
specimens, except the oval shape of the foramen magnum, and this 
also IS approached in some. The iieculiar form of the hist lower molar 
would seem to be a strong distinguishing character, but L am satislied 
that it is due to the wearing away of the tooth. An examination of a 
series of specimens from the vicinity of Tampa Bay may conlinn the 
validity of S, but on the basis of the type alone 1 am unable 

to regard it as a distinct species. I have jdaced it with a ijuery under 
S. aqKtttirns (t Kstrfdisr 

A specimen from Orange llaniinock, Kissimmee Eiver, Di* Soto 
County, Florida, which is a locality' nearer to Tam}>a Bay than any 
from which specimens have yet been obtained, is like (laim^sville s]K‘ci- 
mens, but is a little smalhu' and is also grayer. The /iu'tonm uhitjnnm 
is of the usual form. The gray (‘oloration may be due to the fact that 
the s])ecimeii was iu alcohol for some thri*e months. 

Tlie relation of the Florida form to Fnose of the Onlf States is 

M’roe. Acad. Nat. Sci. riiila., 18‘M, ]). ir>7. 

I liavo cxainiiual a fskall from Hiloxi, Miss. (No. 72HS, ale., U. S. N. M.),^vllicll may 
com])cl me to alter this ojdiiioii. It has a wry small o\a\ foramen ma<inum, and the 
tail in tin.' alcoholic skin is viny short. The skull has the rtnnarkablo 2 ><‘cuharity 
of having no anterior lower incisors. 
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important, because Dr. J. A. Allen has described as different a form 
said to be from Presidio County, Texas, but i>rol)ably Ai aiisas County, 
under the name of S. Dr. Allen first made this a subspecies 

of an/cntatus^'' but later established it as a distinct s[)ecies. 

The type is, unfortunately, a very much worn and discolored speci- 
men, which, like the type of K parvus, lu esents the appeai^auce of hav- 
ing been kept in confinenuMit. The description of the coloi* given in the 
original diagnosis is, therefore, of comparatively little value. A series 
of winter specimens from Aransas County, belonging to the American 
Museum, do not differ at all as regards coloration from winter speci- 
mens from Pdorida, except in the occasional increased intensity of the 
rusty orange suffusion on the forehead, wrists, etc. A June s])ecimen 
from Texas, howevei*, is iialer than late S}>ring specimens from Gaines-, 
ville, Florida. None of the skins in the Aransas County series show 
the degree of pallor found in a Se])tember s])eciinen near Santa Posa, 
Cameron County. One from Padre Island is also much paler, and 
this and another from the same place show an extremely strong rusty 
suffusion. 

In referring to the Texas form since the publication of the original 
description. Dr. Allen has not bionght forward any additional char- 
acters, but lays stress- on the rusty sutfusion. In this he is entirely 
justified. Xo other specimens show this ])eculiarit3^ as do the Texas 
ones. On the other hand, howevei*, Florida specimens and others from 
further north, e. g., from North and South Carolina and ^Maryland, 
exhibit it to a greater or less degree. It seems to be a characteristic 
of adult or old males. The females show it but little and the young 
not at all.*‘ 

Langdon remarks on this ix^culiarity in connection with the sub- 
species machriuus in Ohio: 

Specimens showing orange-culored spots or streaks on the ventral siirtace and 
about the nmiitli are of somewhat frequent occurrence. (Journ. (hneiuu. Soc. Nat. 
Hist., Ill, 1880, p.3D2.) 

There is practically no difference in size between fr.rauus and 
(lustraUs, so far as (*an be judged from the length of the skull. The 
average total length of 7 adult skulls from Pockport is oO.O mm., and 
of o adult skulls from Florida, 31 mm. The Texas skulls differ from 
the Florida oues, however, in a number of details, and to tliis 1 shall 
refer again ])resently. From the intermediate region 1 have only two 
adult skulls for comparison. 0)ie fi*om Grand Cotcaii, Louisiana, has 
a total length of 32.5 mm., and one from Biloxi, Mississippi (both locali- 
ties near the coast), 31 mm. 

Taking the seven specimens of te.rannsj in which the skulls have an 
average total length of 30.h mu)., I lind that the hind foot, without the 
claw (measured on the dry skins), has an average length of 15.4 mm. 

1 Bull. Amer. ^tus. Nat. IIi;>t., Ill, 1891, p. 221. 

- Bull. Amer. Hus. Nat. Hist., 1893, 200. 

3 For further remarks ou this rusty sutfusiou see p. 31. 
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Jn the only two s])ecimeiis of australis which can he used for compari- 
son (the type and another) the skull is oL mm. long’, and the hind foot 
has a length of la min. and lo.4 mm. respectively. It would seem prob- 
able from this that there is no appreciable difference in the relative 
length of the hind foot in these two forms. As somewhat confirming 
this opinion, I find that the average measiiiements of eight females 
of tc.rauiis (measured when fresh) recently given by Dr. Allen agree 
very closely with average measurements of s(‘ven fresh sjiecimeus 
(females also) in the National Museum collection from Kal(‘igh, North 
Carolina. In the former, the hind foot 12.3 per cent of the total length, 
and in the latter 12.4 jier cent. 

In opposition to these ap])arently close resemblances in projiortions, 
we find that the tail is much longer in tej‘auus than in australis^ being 
about 18 ]>er cent of the total lengtli in males of the formei- variety and 
13 |)cr cent in the latter. The skull of f€x(cmis, as already mentioned 
differs in some res])ects from that of australis. Very striking in the 
former is the enlargement of the muzzle and the massiveness of the 
coronoid jirocess of the mandible. This process has generally a straight 
posterior margin in texauiis, but a concave one in australis. Further, 
the molar teeth in texauiis are relatively larger and more nearly scpiare 
in outline, and the first upiier i>remolar is very small. 

On account of tln^ large size of the molars, the mandible is heavier 
and deeper than in the Florida mole. 

These peculiarities of the teeth and skull appear to me to connect 
the Texas mole with the large Mississippi Valley machrinm^ and 1 am 
disposed to regard the form as connected with ty\nv>aV aquat icu s through 
that channel. Whether te.vauus is connected also with australis appears 
to me more uncertain. Specimens from about New Orleans, however, 
exhibit characters intermediate between australis and texanus. Thus, 
in spe(‘imens from Louisiaim and ^Mississippi, the molar teetli are mod- 
erately large and the upper preinolar is neither very large nor vny 
small. Such siiecimens as are at hand, however, do not show the rusty 
suffusion in any striking manner; indeed, not as much so as specimens 
from Florida, the Oaroliuas, and elsewhere. The material at command 
is scar(*ely suftieieiit for a deterinination of the questions at issue, and 
conjectures in this case will be of little value. ^ 

’Aft(‘i- thi‘ foregoiiijjj paragviqib.s were in type I had tin' opportunity, as already 
stati'd, <»f exaininiiii^ !Mr. Bangs’ interesting colleetiou, which contains five speci- 
mens from Mer Koiige, Louisiana, and an excellent series of adults from Oak Grove, 
Florida. An i'xnmination of the skulls of the Florida series makes it more evident 
that in cranial characters, as in size, ausf rails very closely resembles Ivsamts, tlie 
greater lireadth of the muzzle in the latter being perhaps the only difference of any 
magnitude and constancy. 

The l.ouisiana s]M^cimeus are rather ])iizzling, but they have the long tail and 
broad muzzle of h’xnnns. The skulls are larger than tvuical texanus, as might be 
expt'ctod. Two skins (exhibit the rusty sutVnsion on the breast very strongly, 'fliree 
ailults, measured when fresh, give average dimensions as follows: 'I'otal length, 
157.7 mm.; tail, dO mm.; hind foot, 20.7 mm. 

Northern Louisiana a])pears to be a region of intergrades of tyjiical atinaiieus from 
arouml the southern extremity of the Alleglianies, texanus from the southwest, and 
maehrinns from the north. 



NO. 1101. 



PROCEEDTKGS OE THE X ATI OX A L MVSEVAl. 



37 



SEASONAL CHANGES OE PELAGE. 

The winter fur in ^caJops is longer mid grayer in rolorthan tlie sum- 
mer fur. 

Tlie males of tliis specii^s in the iiortliei*n part of the range shed the 
winter fill- in ^fay and the summer fur in October. The females com- 
monly undergo the changes during the same months, but the ])roccss is 
frequently retarded in spring from (‘auses connected a])i>arcntly with 
reproduction. Thus a female from the Central Pai k, New York (Amer. 
31 us. Coll., IdlO), obtained July Ilk presents tlu^ Avorn M intcu' pelage, 
with the spidng pelage coiu'ealed beneath it. Another female (3lerr. 
('oil., 2750) from Laurel, 3Iaryland, obtained Jun(‘ 2J, has the long 
winter fur on the middh‘ of the back, Avhile the rump and shoulders are 
clothed with the shorter fi'esh spring fur. In still another siiecimen, 
an adult female from Washington (Jity (Dept. Agric. ('oil., 2285S), 
obtained July 1, though the long winter fur has been shed Irom the 
greater part of the back, it still remains on the anterior ])ortion. 

Th(» time of the spring change appears to vary considerably with the 
latitude, and specimens from the Xorthern States b(^gin to shed laterin 
spring than those from the South. A nursing female from (3ak Lodge, 
Florida, in 3Ir. Langs’ collection, obtained February 21, has new fur 
on the lower suiTa('es. except a narrow baud aci’oss the abdomen. 
Theie is certainly no retardation in this ease. A male from the same 
hx'ality, taken February 20, appaiently has new fur on the .shoulders. 

Two fall specimens (males) from Padi*e Island, Texas, taken Xovember 
0 and U, have not completed tlie molt. Hence it may be supi)osed that 
the fall change is somewhat delayed at the South. 

The winter fur, as already intimated, is much longer than the sum- 
mer fur and darker in color. 

INDIVtDUAL YAIIIATIONS IN DENTITION AND COLORATION. 

A considei'able number of the skulls of Scalops which I have exam- 
ined ])Ossess greater or less abnormalities of dentition. These usually 
consist in the retention or suiq)ression of teeth which are normally 
absent or present respectively. One of the most stiiking of these 
deviations is the i)resence of an extra lower ])remolar in trout of the 
usual ones. In two cases of adult skulls Avliich have come under my 
observation this tooth is present on both sides, and in another instance 
on one side only. In one of the skulls this extra tooth is large and 
prominent, but in the others it is liliform. It is ])crhaps doubtful 
whethei* this should be regarded as an abnormality. In all the (piite 
young skulls Avhich I have examined, this tooth is present usually on 
both sides of the Juav. I have been unable to detect any milk tooth 
cori*espunding to tliis small extra tooth, but as this would in any case 
be extremely mijiute it has probably escaped my scrutiny. It may be 
remarked further in this connection that manyjaAvs in Avhich this tooth 
can not be detected exhibit at the ])oiut where it should occur a small 
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depression or an irregnlnrity of the sti‘netnr(* of the bone wh.vii would 
lead one to sus])eet that a careful histolog-ical study of the region miglit 
brin^ a rudiment of the tooth to light in many instances. 

The most common cases of sui)])ressioii of teeth are those in which 
one or both of the liliform second and third upper imasors arc absent. 
In many cases the absence of these teeth is probably due to ordinary 
wear, but in other cases they appear to liave been absent from the start. 
Some eight or nine such eases have come under my obsei vation. A 
very singular abnormality in a skull from IMississippi (skin Xo. 7208 X. 
]M.) is the absence of the first lower incisor on both sides. In five cases I 
have found the first upjier iiremolar lacking either on one side or on 
both sides. 

Xone of these abnormalities can be correlated with geograi)hical dis- 
tribution, but occur s])oradi(*ally in different }>arts of the couidry. In 
no case where I have been able to examine two or more skulls from one 
locality liave I found the same abnormality repeated.’ 

There is a considera.ble amount of abnormality in (‘oloration in the 
genus, but it maybe said that it always takes the form of com])lete 
or jiartial albinism unless the presence of a rusty suffusion may be 



'DKXTAL A AKIATIOXS IX SPIA'I.MEXS (»F SCAl>OPS ACiCATK CS KXAM1XK1>. 

A. K. S. P. tVoo<lville, Ahinaina. 

].,a(‘ks first iii)])er jireuiolar on eacli sido and also second niiiier iindsor on each 
side. (Does not ditfer otlierwis(‘^ so far as I can see. Ileail skin lias lari«e 
white blotch under right arm.) 

D. A. .">lBSd. 

Lacks I - on both sides. Probably fallen out, as teeth are all inneh worn. 

N. 485B. Carlisle, Pennsylvania. 

Lacks I ' on both sides and P31 - on left side. I'here are dejire.ssions, however, 
and the teeth have- rcri/ probably dropiied out. All the teeth ninch worn. 

N. ;M. 1112. Washington, Mississiiipi. 

I 3 very large. (Skull looks narrow.) 

N. M. h5.*>. Carlisle, Pennsylvania. 

Has an 1 3 on each side. Small, but very distinct. 

N. ]M. 352U2. North Carolina. 

Lacks PM ^ right side. Evidently d(‘cidnons. 

N. M. :k)22. fJeorgia ? 

Eight I - and I ^ and left I - wanting. Those of the right side seem to he merely 
worn down to the gum. The lower jaw has a trace of an 1 « on each side in 
the gnm. 

N. ]SI. 1638. St. Lonis, jSIissonri. 

Left I ^ and I ^ ami right I ^ wanting. All teeth mneh worn. 

A. ;M. 4489. Poek])ort, Texas. 

Only a trace <>f 1 --- and I ^ left side and 1 " right side. 

A. M. 44S.5. Rock])ort, Texas. 

Only a trace of 1 ^ and I ^ both sides. 

A. M. 895. Raleigh. North Carolina. 

1 ” and I ^ left side and 1 - right, wanting. Evidently deciduous. 

A. M. 1002. Raleigh, North (karolina. 

Has a small 1 -g- side. 
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regarded as an abnormality also. 1 have examined three albino moles 
of the genus Scalops, one eaeh from Georgia, Alabama, and Louisiana. 

In the Alabama speeimen, whieh is the only well preserved dry skin, 
the hair is dull white at the base, then a very delicate tint of orange- 
tawny and cream-white at the tips. On the head and the lower surfaces 
the orange tint is considerably stronger. 

A large individual from Ohio has the under surfaces and the head 
and shoulders pure white, but the white area is irregular and occupies 
more of the right side than the left. A young specimen from Florida 
has pure white hair on the left side of the breast and around the wrist 
and a band of the same color extends over the left shoulder. Several 
specimens which 1 liave examined have wliite patches of small extent 
about the month, nose, and feet. 

CHARACTERISTICS OF YOUNG MOLES. 

Though I have never seen fresh specimens of very young moles, I 
surmise that they must ]>resent a very singular appearance. The fur 
is short and a])])ressed and of a silvery color, and lighter than that of 
adults. The tail is relatively long, and the claws are long ainl acutely 
pointed, es])ecially those of the hind feet. The fore feet are relatively 
large. 

I). A. aOIia. Highland, ^Maryland. 

la* Cl I and I ^ wanting. 

D. A. 33102. Raleigh, North Carolina. 

Lott I - wanting. 

D. A. 30426. Washington City. 

Lett and right I ^ wanting. 

U. A. 57020. Greensboro, Alabama. 

Wants right PM - and I ^ on both sides. 

N. M. 1641. St. Louis, Missouri. 

Has I ^ larger than I 
N. M. 1612. St. Louis, Missouri. 

Evidently same as preceding on right side; on left I * is entirely lacking, with 
no trace. 

N. ^1. 1630. St. Louis, Missouri. 

Ditto as regards size of I 
N. M. 35202. Illinois ? 

Left I ^ deeidnons. 

N. M. 35200. Warsaw, Illinois. 

I ^ considerably larger than I 
N. M. 35203. Warsaw, Illinois. 

I 2- and I ^ both sides gone. A very slight depression the only trace of them. 
N. M. 7260. Fairfield County, Ohio. 

lias very distinct I ^ on each side. Left PM - is absent. (This is a very large 
sjiecimen with mottled white and gray fur.) 

N. M. 1640. St. Louis, jMissoiiri. 

I ^ wanting on both sides. 

N. M. 1141. Charleston, South Carolina. 

Has a small but distinct I ^ on both sides. 

D. A. 51386. Roek])ort, Texas. 

I 2 and I ^ on both sides wanting. 
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IIISTOUY OF THE SPEOTES. 

This species occurs in the teiitii edition of Linnieus\s Systeina Xa- 
tiira*^ iimler the name of Sorcx (iqHdficn.s. The dijjgiiosis and deserip- 
tion given are (piite accurate and tliere is no doubt as to the sp(‘cies ' 
intended. The only synonym, Imwever, is Talpn^ VinjinUnius, niqcr^ j 
Seba/*^ which, though cited here and for many years after as an (Miuiva- | 
lent of aS. ((qtiafirns, 1 find to be identi(‘al with Tdipa enropaa. As Seba * 
gives an excellent ligm e of his species, there can be no doubt as to its 
identity, though why he did not recognize that it was the Eniopean 
mole, is not r(*adily ex])lainabler'^ 

As aiitliority in regard to the habitat of his ^orex (iqtudicus^ Linmeus 
cites P. Kalm. Kalm saw the burrows of the mole on the shores of the 
Scliuylkill liiver at Philadelphia.'* Jle remarks on the strength and 
other characteristics of one cai)tm ed (i)robably at some subsecpient 
time), but does not describe it in detail, saying that he intends to do so 
in another work.^ 

Kerr, in his English edition of Linnmus's Systema Xaturm.*^ published 
in 1792, introduces an American si)ecies, under the name of Talpa fused 
or the Brown Mole. This is based primarily on the Brown 31oIe of 
Pennant, although kSovcx dqudticns^ Linn., and also the Talpd^ Yirqin- 
iduus. nlqer of Seba, are piloted as synonyms.' Pennant's Brown 
Mole" is in turn Liiimeus’s Sorvx d(judiicus.^ Pennant's specimens 
wei'C from Kew York, whence he obtained his Yellow ]\Iole and also his 
Badiated^ and Long-tailed Moles,^ He mentions especially in this con- 



1 Page .53. 

2Mns., 1, p. 51, pi. 32, fig. 3. 

^Erxleben seems to have suspected that such was the case. He rpiotes Seba’s 
name iiiuler .Sore.r aqtidticns, with a mark of uiterrogation, and adds videtiis jxitiiis 
varietas Talpae enropeae (Syst. Itegn. Anim., 1777, p. 123). Shaw wasstrnck by the 
reseiulilance between Seba’s s]>eeies and the European mole, but it did not occur to 
him to doubt the eorreetuess of the locality given by Seba. He writes as Ibllows: 
^^This species so eom])letely resembles the eommoii European mole in almost every 
particular, that it might i>ass for a variety of that animal. * ^ ^ Tt seems to 

have been first ileseribed by Seba, and is, according to that author, a native of N'ir- 
ginia” (Gen. Zoology, T. pt. 1, ^lam., 1800, i>. 521). 

Other moles reiircsented on plate 32 of Seba’s work have erroneous localities 
assigned to them, and one lignre (lig. 2) ajiiiears to be entirely incorrect. It rejire- 
sents a nude like Taljxi (uropday with fore feet like a (lirifi-iochloris. 

^ Kahn's Travids into North America. Forster’s English trans.. vol. 1. 1770, ]>. 00. 
Forster thinks the .species here referred to is Comhjhirn cristatUy which does not seem 
to me ])rt>bable. 

•'^This intention was never carried into clVeet, so far as I know. 

*’K(‘rr, Animal Kingdom, 1702, p. 202. 

“Frobablv Kmr did not propose to establish a new specie's. He writes: ^^This anel 
the Crested species, though placed in the' Systema Natnrje among the shrews, have 
the manners and lignre of the mole, etc.” He ]>robably considerexl that he had a 
right to give a ih'w spccitic name in transferring the species to the genus Talpa. 

*^l’eiinant, K)nadrnpeds, 3d eilition, 1703. ji. 232. 1 have not the first edition. 

y Equivalent to Comhjhn'a crisiata. 
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jiection that he did not obtain s])eeiiiiens of Scha’s Talpa^ Virf/inianus^ 
nUjer^ which, of course, was quite natural, as that species is really 
Talpa cur opera. 

Pennant’s “Yellow ]Mole"^ beeaine Talpa europaui Jhircsccus at the 
hands of Erxleben,- who merely translated the Eipalish description int(» 
Latin, but adds Sebn's Talpa^ Vinji nianiis, n h/er, ^v\t\\ an interroiLifation, 
as a synonym. 

Sehreber mentions Pennant's “Yellow Mole*’ under tlie name of 
“l)er .i^elbe Manlwurf,*’ but does not ^ive it a Latin desiiiiiation. lie 
also inclndes in his summary “Dei* I’otlie Manlwurf,” which is Seba’s 
“Talpa, rubra, Americana.”^ rndei* the i^eniis Sore.r he has “Dor 
AVeiss sehwanz. Tab. OLVIIL Nore.r afiuaticus Linn.,’* (*itiuf>' Seba's 
^^Talpa, V7rr//;/unnos*,?^nyer,’’ and Pennant’s ‘‘ P>rown Mole,*’ as synonyms.^ 

Gmelin cites Pennant’s “Yellow ^Lole,*' and i>ives to the form the 
name of TaJpa europaui Jlara? tn 17h2 Kerr shortened this name to 
Talpa JlaraS' 

Shaw, whose “General Zoology*’ appeared in 1800, has two American 
species of moles, besides those referable to Condyhoui erhiata. These 
are the “Purple i>[ole** and the ‘Glrown M(de.” The Purple Mole, 
Talpa pu rpurasccus,''^ is based on Seba’s Talpa^VIrginiauus, uq/cr, and is 
therefore cciuivalent to Talpa curopaYi (see p. 40).* The “Drown Mole, 
Talpa //cs'ce,”^ like Kerr’s species of the same name, is based on Pen- 
nant's “Brown iMole,’' which, as already stated, is equivalent to Lin- 
nams’s Sore.r aqiiatlens, Shaw employs this last as a synonym, with a 
mark of interrogation, and says : 

If this species he the s.'ime with the Sorex aquaiicus of Liniiaois, it has, aecordino- 
to that antlior, wehhed hire feet, and, from its name, should seem to inhabit watery 
places; but neither of these circumstances are mentioned by Mr. Pennant. 

In 1820 Desmarest introduced the name Scalops rauadeu.sis for our 
species,^ though for what reason does not appear, unless (‘inployed as a 
translation of Cuvier’s “ Scalope du Canada.*’^*' In this he was followed 
by Godman in 1831.^^ 

JlavVdu's Sealops pennsylranica^- to be the present species. 

This form w^as supposed by Harlan to differ frmn Scalops aqua fir us in 

•Quadrupeds, 1771, p. 312 {fide Baird); ditto, 3d ed., II, 1793, p. 230. Keally giv(*n 
as a variety of the European mole. 

“ Syst. Kegn. Aiiim., 1777, ]). 118. 

^Siiugethiere, III, 1778, pp. 559 and 561. 

^Loc. eit., p. 566. 

•'Gmelin, Linn. Syst. Xat., 13th ed., 1788, p. 110. 

• Kerr, Aniin. Kingdom, 1792, p. 201. 

’Shaw, Gen. Zool., I, pt. 1, .Mam., 1800. p. .521. 

*^Loe. eit., p. 521. 

^Mamiualogie, pt. 1, 1820, p. 155. 

•••Pegne Anim., 1st ed., 1, 1817, p. 1.35. 

"Amer. Xat. Hist., 1, 1831, p. 81. 

Fauna Americana, 1825, p. 33. 
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tlio form of its molar teeth, hot, as his description of thcmi agrees with 
the latter species, it is su])posable that he was misled by the des(*rip. 
tions of F. Cuvier ami Desmarest. Tie gives the whole number of teeth 
as 40, or 4 in excess of the i)roper number. This was due to the addi- 
tion of 4 ‘4alse molar" teeth to tlie dental formula, an error which 
probably crei)t in unintentionally, as he states in another place tliat 
^‘this si)eeies corresi)onds in the nnmbei' and aiaangement of its teeth 
with th(‘ genus JSraJops of F. Cuvier.'^ The ty])e (a skeleton) was pre- 
sumably from Fennsylvania. 

The error in the dental formula of llarlaifs ^>caJops jiennsi/Jrmiira led 
Lesson, in 1827. to establish the genus TaJpasorex foi* the reception of 
the species.^ 

The first reference to the common mole, under the name now used, 
appears to be that in ¥, Cuviei •^s work on the teeth of mammals, pub- 
lished in 1825.^ This is not quite in the regular form, as he gives 
merely the name of the genus IScaloj)^ in his systematic index, and 
under it ‘^Scalope aqnatique, sorrx aquaticas, Linn."' 

The intention, however, was clearly to name the species l^calopR 
(upudirns, but this was not formally done, so far as 1 have been able to 
ascertain, until 1820, when it occurs in Fischer’s Synopsis .Mammalium. ^ 

In 1842 Bachman published an admirable revision of the American 
moles, ^ ill which he cleared up the synonymy of the species under con- 
sideration, and corrected many misa])prehensions ]>i evailingatthat time. 

In 1853 ])r. John L. LeConte attenqited a revision of the American 
moles on the basis of specimens in the museum of the I^hiladelphia 
Academy.-^ 

He considered that the genus Scalops was not well founded, and 
returned all the species to the genus T<(lpa. which he then proceeded to 
divide into sections. These sections, one, two, and three, cover quite 
exactly the gcuiera Talpa, Sc(fpa}u<s, and Sealopfi, res])ectivel 3 ^ as they 
were currently adopted. AVith the first section, of which the ty])e 
was T(f]pa cnropxra^ we have no concern. The second section contained 
T(dpa hrorcri, Talpu (vnea, TaJpa foirnsnulU^ and TaJpa ttvniaia, Talpn 
hrarevi is the s]iecies recognized in this work as Parasadops hreirrri 
(Baidiman), and the other s]ie('ies are supposed to be identical with 
^Scap(f}]us^ foinisnud. as will be more fully stated when considering that 
genus. 

The third section contains, besides Scalopfi aquaticKH, a speines called 
Tidpa pnuunitu. which, as LeConte states, ^‘^a])])cars to be the yellow 
mole of Pennant.”^ It is not based on this, however, but on a specimen 

^Lt^ssoii, 31niiiu*l (1(‘ M:mnnnlo<^io, 1827, p. 124. 

2F. Cnvior, Deuts dcs 1825, p. 251. 

^Page 210. 

Poston Joiirii. Xiit. Hist., TV, 1812, p, 2G. 

®Proc. Acad. Nat. Sci. riiila., 1855, ]>, 326. 

'Tf Pt'Diiant’s y<‘llo\v molt' '• wt'n* .a valid .species, I.eCtinte’s name would, of course, 
have no stamling, as the former receive<l a T^atiu appellation long before LePoiite’s 
pa])er appeared. 
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in the riiilaclelpliia Academy ^Museum, Avliicli, from its large size and 
other characters, would seem to be the same as Scaloj^s (((juatinis argen- 
tatm. The description is far from satisfactory. 

JjeConte refers in the ])aper under consideration to the Talpa cupreata 
of liafinesqne, which, he says, is unknown in recent tinies.^’ So far as 
may be judged from Itafinesque’s diagnosis, tlie name should be consid- 
ered a synonym of ty])ical Scalops aqmiticm. The tail, however, is 
short {^He septieme de la longueur”), which may possibl^^ indicate that 
Itafinesque’s specimen was from Florida,^ and represented the subspe- 
cies amtmVoi. This is unlikely, however, as in a reference to it subse- 
quent to the original description he remarks that it was ‘^one of the 
moles found in the Atlantic States.”^ 

DESCRIPTION OF THE TYPE SPECIMEN OF SCAEOPS PARVUS, RHOADS. 

No. 14G8. ^lalc. Tarpon Springs, Florida, December 24, 189G. (Rhoads collec- 
tion.) Collector's incasnreiiients : “L., 4.60; T,, 0.60; II. ft.(?), 0.78.” 

This is proliably an adult, but the great wearing of the teeth would 
appear to be due to its having been kept in continement. All the 
sutures are closed and there is a small crest. (The left zygomatic arch 
and coronoid are broken.) 

The skin measures 0.113 mm. from tip of snout to base of tail; tail, 
without hairs, 10 mm.: hind foot and claw. lO.o mm.; hind foot, with- 
out claw, 14 mm. 

General color silvery brown. The wrists, the region of the eyes, and 
two spots on the breast are rust-colored. 

The front claws have ui)on them a deposit of quartz grains united 
by a black pasty material. 

Dimensions of the type skull. 



ram. 

Greatest length 29.5 

Basilar length (llenscl) 24.0 

Mastoid In eadth 15. 8 

Greatest zygomatic breadth 18. 8 

Palate length (inside incisors) 12. 8 

Angle to coronoid of mandible (angle broken) 8, 3 



^Throngli the kindness of Mr. Howard ]\I. Ballon, of ^lelrose Highlands, Massachu- 
setts, I am able to quote Rafincsque’s diagnosis from the rare work in which it occurs. 
This is the Precis des d«'^couvertes et travaax somiologiqnes.” Palermo, 1814. llie 
diagnosis, which occurs on p. 14, is as follows: Talpa cupreata. Queue le septieme 

de la longueur, totale brun Inisant argent«S a rellets cnivres et pourpres, gorge 
legerement roussatre, miiseau coulenr de chair et nii, pieds coucolors. — Ohs. de 
I’AinfU’. septentrionah*.” 

2 Atlantic Journal, 1882, p. 61. 
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DESCraPTlOX OF THE TYPE SPE^OrE^^ OF SCALOPS Ai,>UATlCUS AUS- 
TRALIS, CIIAPMAxX. 

Gaiiie.svill<‘, Florida, May 4, 1S!)1. F. M. Chajiinaii. (Ainer. ^Iiis.) 

Tliis is ;i ratlier yomi<r iiulividiial, ns sliown bytlie sknll. in wliieli tlie 
teotli ai(‘ unworn and the outlines of the nasal bones and (*ven the 
suture between the preinaxilla‘ and maxilla^ are still (list in.euisli able. 
Tliere is no erest and the oeeipital and other i)(>sterior sutures are open. 

The skin measures IH) mm. Iroin tip of snout to base of tail; tail 
without hairs, iT mnu; leipeth of fore foot and (daws, 10 min,: width 
fore foot, Ki mm.; length hind foot and (daws, 17 mm. 

Tlie general eolor is silvery brown, whi(di is exactly inatehed by speci- 
mens fioni farther north, notably Xo. liliSdd, 1). A., Washington City, 
which is a little older. 

Tlie hairs of the snout, wrists, liacks of feet and tail are dull white, 
without any rusty admixture. 

DESCRIPTION OF THE TYPE SPECOtEN OF SCALOPS TEXANUS, 

.1. A. ALLEN. 

Presidio CT). ? Texas. Win. Lloyd. 18S7. (Anier. ^Mns.) 

The skin is in poor condition. The animal appears to have been kept 
in confinement, as tlie claws are long and irregular. 

The color is dull brown, with an irregular soiled rusty area on the 
under side of the body, from the jaw to the middle of the belly, and other 
spots of the same on the belly and sides. There is more of this rusty 
color about the sides of tin* head and around the wrists. 

The color is similar to that of the Itockport, Texas, series, but is 
browner, due apparently to the fur being worn and laded. The skin does 
not show bright orange red spots about the eyes which are jiresent iii 
many of the Uockport specimens, but there is a dull reddish brown 



in the same situation. 

The skin measures as follows: 

mm, 

Hoad and body 100.0 

Tail vertel)no 21.0 

Fore foot and claw 19.5 

Hind foot and claw 17. 0 

The skull, which is much brolnm, measures as follows: 

mm. 

Length of upper tooth row 11, 8 

Jlreatlth ac^ross i)alate. botwoen ])ost-exteriial angles of lirsi molars 10. 0 



Anraijc dhnaisions of 10 frenh specimens, *S. a. ijjpicus {liaopH CoU.). 



Total Lon^thot' Loni;tli of liroadth ol 

lion^th. (ail. himl loot, forefoot. 



Localily. 



Waroliam. Mass. (.5),.. 
Lilterty Hill, Conn. (5) 



109. 0 



20. 0 
-29.0 



19.5 
20. 0 



20.5 
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809 1010 do.... 



oo~4 


28.50 


do 


Knglewood, N.J.. 


583 




Nat. ^lu.s . . . 


Carlisle, Pa 


4852 




do 


do 


4853 




do 


.... do 


48.51 




do 


do 


350(i0 




. . . -do 


Maltiinore, M d 


30419 




Dept. Agrie. 


Highland, ^Id 


3389 




]^Ierriam 


Laurel, Md 


3387 


’2756 


do 


do 


33H8 


2751 


do 


do 


35072 


19370 


Nat. M ns ... 


Maltimore. Mil 



30200 22843' IVpt. A-ric. 

30303 22850 do .... 

30297 22844: do 

30311 22858 do .... 



.do 
Not. Mus . 
-...do .. 



N. V. 



11 n stings. N. Y 

Cemral Park. N. Y 



30420 

50007 

1935 754 

23114 10317 do .... 

1140 158 do.... 

608 1444, Anier. ns . , 

2700 1 iNIerriain : 

030 1258 Ainer. Mus . 

895 1717 do 

3317325707 1 Agiic. ' 

33175 25709 do ' 

33174 25768 do 

894 1716 Amor. Mils.' 
33172 25766 Dept.Agric. 
669 1445 Arner. Mns . 
1002 1137 do I 



Wasliiiigtoii, 1), C 

do 

....do 

....do 

.... do 

Priglitwood. D. 0. 

1 >istri<‘T olTolumliia 

Mai Is ton, Ya 

Clarke County, Ya 

llaleigli, N. C 

....do 

. . . -do 

... do 

....d»> 

....do 

...do 

...do 

. - . dlO 

do 

do 



2361 3048 .... do A.slieville. N. C 

2801 2291 Merriani Ihglilands, N. C 

51748, Dept. Agrio. ! Moan ^lonutaiu 

35292 19854 Nat. :Miis . . . i (3.500 it.), N. C. 



A ^ 






Age. 



mm. mm.. 



3546 


Bangs 


AYarehani, Mass . . . 


d* 


34. 6 


28. 2 


15. 4 i 


18.2' 


15.8 


10. 0 


4. 8| 


Adult. 


706 


do 


.... do 


ic/ 


34. 0 


27.6 


14.8 


17. 6| 


15.6 


9.9 


4.4 


Do. 


708 


[ do 


do 


9 


35. 0 


28. 2 


15. 0 


18.0 


15.8 


10. 0; 


4.7 


Do. 


3544 


do 


(lo 


9 


32.5 


26.4 


14. 0 


17.51 


15.0 


9.6 


4.0 


Do. 


705 


do 


do 


, 9 


32.5 


26. 0 


14.0 


17. 5 


15.0 


9. 5 


4. 0 


Do. 


704 


do 


Liberty Hill, Conn. 


d 


: 6. 0 


29. 5 


15.8 


18.6 




10.5 


4.8 


Do. 


4276 


do 


do 


d 


35. 8 


29. 2 


15. 8 


18.4 


16. 0 


9.6 


4.2 


Do. 


701 


do 


.... do 


9 


3.5. 0 


28.9 


15.5 


18.2' 


16.0 


0. 6; 


4. 6 


Do. 


702 .. . . 


do 


.... do 


' 9 


35.2 


29.0 


15. 0 


18. 5' 


16.0 


10.4 


4.8 


Do. 


703 


do 


do 


9 


35. 0 


2S.9 


15.2 


18.4 


16.0 


10. 3 


5.0 


Do. 


2478 3184 


Amcr. M us . 


Tarrvtowu Heights, 
V *v 









15. 8 







10. 9 ‘ 




A^oungi.vli. 


2479 3185 


do 


i\ . 1 . 

Tarrvtown Heights. 








16.2 








4.0 





15.4 

36.0 29.8 16.0 



] 8. 5 

17.9 



0.4 . 
10.0 



36.8 30.0 16.1 19.0 16. Oi 9.8 4.5 



35; 


,0, 


20. 


0 


15.0 


17. 7 


15.5 




8 


28. 


6 


15.0 


18.2 


16.0 


34 


4 


28. 


9 


15.0 


18.0 


15.5 


33. 




28. 


0 


U.5 


17. 5 


15.5 


35. 


I 


29. 


8 


: 15.5 






34. 


2' 


28. 


0 


15.0 


i7.'V 




33. 


,6 


28. 


2 


15.0 


17.2, 


15.1 


32. 


3 


26. 


6 


14.0 


16.5 




.VI 


4 


27. 


4 


14 4 


17.3 


i.i*6 


34. 


8 


2i). 


0 


15. 1 


17.6 


15.0 










14.6 


17.5 


15,0 


34. 


4 


29. 


0 


15.2 


17.8 


15. 6 


33. 


5 


28. 


2 


1 14.8 


17.6 


14.9 


32. 


6 


27. 


0 


14.3 


16.7 


14.6 


33. 


0 


07 


5 


14.3 


17.0 


1.5. 6 


33. 


8 


27! 


8 


14.6 


16.8 


14.6 










1 14.6 






34. 


4 


28. 


8 


1 15.3 


17.8 


15.4 


33. 


0 


27 


0 


14.3 


17.0, 


14. 5 


33. 


0 


h'. 


4 


13.8 


17.2 


14.7 


32. 


8 


27. 


6 


14.3 


17.0 


15.0 




2 


26. 


0 


14.0 





14.3 


32. 


0 


26. 


0 


13. 6 


16.7 


14.2 


31. 


8 


25. 


9 


13.6 


16. 3 


14.3 


31. 


6 


25. 


9 


13.2 


16. 6 


14.2 


31. 


5 


25. 


7 


13.2 


16.4 


14.0 



31.2 25.8 13.2 16.5 
31.0 26. O! 13.3 



31.0 25.7 14.1 



15.8 13.8 
16.3, 14.3 



32.0 27.0 14.0 17.3 15.0 

33.0 27.6 14.5 17.7 

36.0 30.1 16.0 18.6 16.6 . 



9.4 

9.7 

9.7 
9. 9 

9.8 . 
0.8 

9.6 

9.3 
9.0 
0.4 
0.6 
9. 4 
0.7 
9. 2 
9. 0 
0.4 
0 . 2 
9. 6 
9.0 
0. 3' 
8. 7' 
9.0 
8 . 6 '. 
8. 8 
8. 5 

8.6 
8 . 8 
s. 6, . 

8.4 

8.8 

o.e' 

0.5, 



Adult, or 
less. 

A<luU, or 
less. 

Youngish. 

Do. 



Young. 

Youngish. 

Do. 
Adult . 



Do. 

Do. 



Youngish. 

Adult 

Do. 

Do. 

Do. 



Youngisli. 
Atliilt, or 

h'SS. 

Adtill . 

Do. 



508 1079 


Ainer. Mas 


Paleigh, (?) N. C.. 
Frogiuore, S. C 


A 


31.4 


25.8, 13.3 
! 13.7 


10. 6 
16.6 


14.5 


s. 6 
8. 6 


3.0 

t.o 


Do. 

Young. 


35272 19702 


, Nat. ISlus... 


do 


-- d 


'is. 2 


27.0 14.6 


17.5 




9.5 


3.7 


Adult. 


1505 


Merriam 




33.8 


28.0 14.6 


17.4 


15. 8 


9.3 


3.7 


Adult, or 


1440 


..0 1 


do 


-- d 


33. 6 


1 

27.2 14.2 


17.4 


15.5 


9.1 . 




less. 

Ad -..It. or 


1525 923 


do ' 


do 




32.5 


27.0, 14.2 


17. o' 


15. 0 


9.4 


3.5 


less. 

Adult. 


114li 


Nat. Mus ... 


Chariest! n, S. C ... 




32.2 


26.4 13.4 


16.8 


1 


0.0 


3. 0 
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Dimeunioiis of sknlU of Sralops aqnaticus anstraUs. 













4. 1 


= 1 






<r 


/. 


















* 

.C 9 




■n 


1 


Tt 


*3 




Catalogue 














.3 


B 

tC 4 

*T. » 




rr 


o 




uuiul>-*r. 


Collect iou. 


Locality. 




1 V 








1 


S 2 




Ag(n 










r 




- 




. tH 

- .o 




© /• 


^ 1 












i 


3 






V 1 




5 






r. ! r. 






•r. 


o 

H 


B 












— 












mm. 


m m . 


m m. 


mm. 


moi. 


m m. 


nii/i-.l 




ll.'JO 1838 


Amor. !Miis . 


tTaint'.svillo, Ida 


9 


31.0 


25. 2 


13.2 


16.4 


14.2 




9. 6 


3.7 


Adult. 


3401 

3462 


I > ' 1 Tl 


( )ak Loduo, 1^’la 


d 


30.5 


26. 0 


13.0 


16.4 


14. 5 




8.8 


4. 0 


Do. 


./.'..di) 


do 


31.0 


26. 0 


13. 2 


16.0 


14.4 


1 


8. s 


4.0 


Do. 


3463 


i\i> 


<io 


uT 


30.0 


25. 0 


13.3 


15.8 


13.8 




8.2 


3.8 


Do. 


3464 


cii> 


do 


d , 


31.0 


25.5 


13. 0 


10. 6 







9.0 


4.0 


Do. 


346;') 


(In 


(in 




31.0 


25.8 


13. 0 


16.0 






9.0 


4.0 


Do. 


3466 


(in 


do 




30.5 


24.5 


13.0 


16.4 


"i4.‘5 




9.0 


4.0 


Do. 


3461) 


...do 


do 


rT 1 


31.0 


25.0 


13.2 


10. 0 


14.2 




8.2 


4. 0 


Do. 


3470 

3471 


do 

do 


di) 




30. 5 


24. 8 


12. 8 


16. 0 


14.0 




9.0 


4. 0 


Do. 


do 


d 


30.6 


26. 0 


13. 2 


16.5 


14.5 




8.5 


4. 0 


Do. 


3467 


do 


do 


9 


30. 0 


25. 0 


13.0 


15. 5 


13.5 




8.2 


3. 8 


IhK 


34(kS 

23:>IO 16570 


do 

l)e]jt. Auric. 


.... do 


9 


30. 2 


25. 5 


13.0 


16.2 


14. 4 




9.0 


4. 0 


Do. 


llvpoluxo and Lake 




27. 8 


23.2 


11.3 




7. 8 


3. 2 


!)(►. 


















Worth, Fla. 






















63350 


Xat. .Mus . . . 


Orange Hammock. 


d 


30.0 


24.21 


12.4 


16.0 


14.0 




9.0 


3.3 


A d o 1 e 8 






De Soto Cmintv, 
Fla. 






1 


! 












cent. 


7268 


do 


Biloxi. 




31.0 


25.6 


13.4 


10.3 


14. i! 




8.6 


3.7 


Do. 


36035 4841 


do 


Xew Orleans, La.... 




32.7 


27. 2 


14.4 


16.2, 


14.21 




8.3 


3.8 


Yoimgi.sii. 













]>imeiisiotis of skulls of S('aloj)s aquaiicus mndu'hnis. 











mm. 


mm.i 


m m . 


m m. 


mm . 


mm. min.l 




7269 


X^at. ^lus . . .1 


' Fairfield Comity, 








17. 2 






11.2' 4.3j 






1 Ohio. 








1 












3506<; 13843 


do 


Madisouville, Ohio. 




38.0 


31.2 


16.6 


19.8 


17.2 


11. o| 


Old. 


126 1 3(i54 


Merriam. . . . 


Fnhaiiks, Ky 




' 36.0 


30. 3 


16. 1 


18.6 


16. 1 


10.8 3.8 


Youngish. 


46196 34411 


Dt^jit. Agric. 


Big Sandy, Tenn . 


'd 


38.6 


32.3 


17.0 


20. 6 


17.7 


10.8 4.0 


Adult, or 






















less. 


30515 21813 


Xat. :\Ius . . . 


Hamilton, III 


d 


39.0 


32.8 


17.6 


20.3 


18.4 


11.4 4.8 


Adult. 


2616 1029 


do 


Alton, 111 






31. 0 


16. 4 


18. 9 




10.5] 4.21 


Do. 


15398 


do 


Belleville, 111 




36, 0 


29. 2 


15. 6 


19,0 




10. 4 3. 61 




3.5211 1962C 


do 


Warsaw, 111 




37.5 


31.5 




19.6 


i7.2 


4. 4 


Youngish. 


35200 


do 


do 




17 5 






Do. 


3.520: 19016 


do 


do 


9 


36.5 


30.5 


16.5 


18.7 


16.7 


10.4 4.5 


Adult, or 


.35203 1961^ 


do 


do 


d 


3.5. 2 


29.0 


15.5 


19.0 


16.4 


1 4.2 


Jess. 

Do. 


365.55 21871 


do 


do 




39. S 


33. 4 




20. 8 




10.5 4.0 


Ad ult. 


2.5350 18580 


Dept. Agrie. 


Elk Uiver, Minn... 




30, 2 


30.0 


15. 8 


19.3 


16.9 


10. 6i 4.4 


Do. 


53792 


do 




''9' 


34 3 










I 




1831 


Amer. :Mus . 


P'ort Snelling. ^Minn 


9 


30.3 


29.5 




18.7 


17.0 


10. 5I 4. 2 


Immature. 


43761 31900 


De|)t. Agric. 


Council Blutfs,lowa 


d 


36.4 


30.0 


ih.i 


18.8 


16.7 


10. 5[ 4.0 


Adult. 


54097 


do 


Onaga, Ivans 




37.7 


32.6 


17.0 


19.8 


17.7 


11. 0; 4.0 


Do. 


40407 


do 


do 




36.3 




15. 8 


19.5 


17.0 


11.2 4.5 


Do. 


64225 


do 


Bismarck, Mo 


9 


36. -t 


30.3 


15.5 


19.8 


16. 5 


10. 5 4. 0 


Do. 


1638. 503 


Xat. Mn.s . .. 


St. Louis, 51o 




38. 5 


32.0 


17.5 


20.8 


18. 2 


1 4.1 


01(1. 


1639 .504 


do 


do 




37. 5i 


31.5 


17.0 


19.8 


17.2 


4.5 


Adult. 


1641 .506 


do 


do 








15.6 


18.7 


It;. 8 


9.8 4.0 


Do. 


1642 .507 


. . . . do 






35, 6 




15.5 


18.6 


16. 5 


10.0 4.4 


Do. 


3ti936j 7246 


do 


Grand Cotean, La. . 




34.0 


28. 5 


14.5 


18.0 


16.0 


9.7 4.0 


D<». 


2955 


Bangs 


Mer Bouge, La 


f 


34.4 


28.2 


14. 3 


17.2 


15. 5 


9.4 4.2 


Do. 


29.56' 


-do 


do 


d 


35. 0 


29.0 


15.0 


18. 0 


16.0 


9.5 4.0 


Youngish. 


29571 


do 


(to 




34.0 


28.0 


15.0 


17.0 




9. 2 4. 0 


Adult, or 






















less. 


2958 


do 


do 


1 d 


33.0 


27.0 


14.0 


17.5 


15.5 


9.1 4,2 


Adult. 


40:'.84 34293 


Dent. Agric. 


.In 


9 


32. 0 


26.6 


13. 7> 


17,0 


15.4 


9. 4 3. 0 


Do. 


57030, 


do ...... 


Grccn.sliorn, Ala... 




.33. 0 


27.4 


14.2 


17.6 


15.0 


9. 2 3. 3 


Youngish. 


570311 


do ...... 


do 


9 


32. 4 


27 2 


14. 0 




15.0 


9.4 3.9 


Do. 


57029 


do 


do 




31. 9 


26^8 


13.4 


17.0 




9. 0 3. 9 


Do. 



NO. 1101. 
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Dinu'itsions oj skulls of Sculops aquailcus texauus. 



Catiiloguo 

luimbt-r. 



Collection. 



Loeulity. 



ttX 

r "S 



^ ^ 

3 I § 

. ^ a ? 

i 3 ? ^ 2 

rt 0 X 

S ^ '§ ?"2 0 



Age. 



- n 

4'" 



4288:!310OS . 



43207 31402j. 
43534 310041. 
4485 5700’ 
44S7 5708;. 

51408 1 

51 380 

51385 

51387 

4480 5770 
4480 57(i7 . 
4490 5771 . 
4488 5709 . 

51388 

5043 4323 



5042 4322 . 









m m . 


m m . 




m m . 


mm. 


m m . 


mm. 




l)ei)f. Agric. 


Padre Isl.md, Tex . . . 




32.0 


20. 8 


14.0 


17. 4 


1.5. 1 


9.7 


3.7 


Adult. 


do 


do 




31.4 


20. 4 


13.7 


17.6 


15.3 


10.0 


4.0 


Adult, or 














1 








less. 


do 


Xear .Sauta Ibts.a, 




' 30.3 


‘25. 3i 




16.6' 









Adult. 




Camcion County, 










1 












Tex. 










1 

I 










do 


Cor]»us Christi, Tex. 


s 


32. 5 


20. 5 


14, 1 


17.5 


15.3 


10.0 


4. 3 


Do. 


flo . . ^ 


do 




33. 1 


27. 0 




17. 5 








ltd 


Anier. . 


liockport, Tex ' 




32.4 


27. 1 


14.4 


17.5 


15.3 


9.4 


4. 0 


Do. 


. . . . do 


do 1 


r 


32 0 


20.0 


13.9; 


17.4 


15.2. 


9. 3 


4. 3 


Do. 


Oei)t. Agric. 


do 




31. Oj 


20. 0 


14, 3’ 


16.8’ 




8. 7 


4.0 


Do. 


do 


do 




31.. 3 


25. 0 


13.6 


16. 7| 


15.0 


9.3; 


4. 0 


Do. 




do 




31.2 


‘25. 4 


13.8 


17.61 


15.5 


9.7 


4.3 


Do. 


....do 


do 


9 


30. 7j 


24. 9 


13 0 


16. 2 


14.7 


8.7 




Do. 


Amer. ]Mn.s . 


do 1 


9 


30. Oi 


25. 0 


13.7 


16.61 


14.9 


8. 5 - 


3.9 


Do. 


do 


_(lo 




30. 2j 






16. 4i 


14. 1 


8. 4 


3. 7 


Do. 


do 


do 


rT 


30. 0 


24.7 


13.0 


10.4 


15.0 


9.0' 


4.2 


Do. 


do 


... do 


9 


29. 5* 


‘24. 2 


12.8 


10.0 




8. 7 


3. 7 


Do. 


Dept. Agric. 


San Antonio, Tex.. . 


















Do. 


Merriam 


ilasou, Tex 




31. 1 


25.6 


13. 2 


16.5 





9. 2 


3.4 


Adult, or 








1 




1 






1 




le.ss. 


do 


do 




33. 3' 


27.6 


14.4 


17.8 


15.4 


9.8 


3.4 




do 


do 






‘27.0 


14. 1 


17. 5 


15.9 


9.8| 


3.3 


“I ni in a* 














' 




1 




ture.” 


Agric. 


Fort Reno, ( >kla . . 


d* 


33.3 


27.4 


14.2 


17.2 


15.5' 


9. 3i 


3.8 


Young. 


Aiiicr. . 


Aransa.s County, ' 








U4.8 






10 , o| 




'ryi>e, »dd. 



Tex. ( ?) 



Genus SCAPANUS, Pomel. 

Scapanus, Po 5IEL, Arcliiv. Sci. Tbys. and Nat., IX, 1<S18, p. 217. ( Ibised on Sadops 

towusendi and *S. brciveri, Bacbman.) 

Body t'nsiforiii, depressed. Feet fossoriid. Claims very broad, with 
large as* /c/c(/bndc ; inilins turned outward; toes not welibetl. Aluzzle 
produced; nostrils superior. Tail short, thick, terete, scaly, sparsely 
clothed with long hair. Auricuilar orilice and eyes iniiinttc 

Skull depressed; tyinjianii* bnlhe coni])lete: anterior iiares soinewliat 
inclined ii])ward. Palate only slightly ])rolonged behind the last molar. 
First upper iii(!isors large. Internal basal cusp of molars narrow and 
siin])le. 

Pelvis with two osseous bridges (*.onnecting the sacral vertebra* with 
the iscliiuin. 

Dtmtal formula : i, f : c, pm, ] ; m, f ; total. 44. 

This genus is very closely allied to ScaIo 2 )s^ from which it differs 
chielly in the number and relative size of the teeth. In Sralops the 
third lower incisor and the lowei* canine are wanting in the functional 
dentition and the premolars are but thi ee above and below, while in 
Sca 2 )(iHus the incisor and canine are xnesent and also four i>remolars. 
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The secoml and third upper iueisor.s in ^c(q)anus,thouixh small, are not 
minute as in Sndoj^x. 

Tlie nostrils are coinmnnly stated to be ‘^sui)ei o-laterar' in Srapiuitis 
and suiH*rior in Sndops^ but I am unable to discern any ditferenee in 
their ])osition in the two ^eiieia; they are su])erior in both. 

Since (‘stablishing’ the .t;enns ^Sr((p(uu(.s, by Pomel, in 1848, both Town- 
send's mole and Jlrewer’s mole have been constantly included in it. 
Th(‘ latter spcM'ies presents very distinct osteological characteis, how- 
ever, and I have separated it iiiRler the name ot‘ Parascalops, 

INiuicl introduces the ^enus Scapanus in the following manner:^ 

“2 typo [a<*8 Talpieiis], I.ectokiiini CNS, tvompe gri*le aigiio, uarines on vert es 
pros de rextrcmite.” 

Genres Ilyporysi^us ^< apauuK. 

XOTA. — Ce troisieine genre diltere des scalojis jiar la position laterale et non snpe- 
rienn* de ronvertnre des narines, et par la fonnnle dentaire couiprenant one iutt*r- 
mediaire snp»dienre et trois infndenres de ]dns. l,es es]>eces sont: ,Scapanns Ton- 
aendii [sic] et Ureiveri {Seal. Toaseudii [sic] et Breiveri nachm.). 



EXTERNAL CHARACTERS OF THE GENUS. 



Body fusiform, depressed. I lead conical. Snout, nostrils, and lii)S as 
ill ScalopH (KpuiUctis. Eye minute, concealed in the fur but not covered 
by membraiK*. Aui icular oritice concealed by the fur, <*ircular, about 
1.5 mm. in diameter. 

Fore feet very large, as in iSr((hq)s. Palms (with toes) shorter than 
soles, subcircular, or about as long as broad; naked and t)seudo-tuber- 

cular below; sparsely 
hairy above, with ;i 
conspicuous fringe. 
Toes scarcely webbed, 
(daws very large and 
broad, as in ^Sralops 
(ujuaticu.s. 

Hind feet long and 
narrow. Upper sur- 
tace covered with rather 
s[)arse long hairs, the 
outer of which form a 
fringe around the sides 
of the soles, which fringe is especially long on tin* outer side of the 
heel. Under smface naked, with one prominent tubercle near the 
middle. Toes s(*arcely webbed, (daws very long, eompressed, curved, 
acute. 

Tail thi(;k, terete, ta])ering toward the extremity, and usually con- 





S.VOLT OF SCAPX.MS T« )\V.\.>;EM»1 
Fik'. 12, Uiipcr surfaue. Fi-. 



^ .Vrehiv. Sci. Phys. A Nat., IX, 1818, ]), 217. 

“'Pile mark ol intiaa ogat ion is Pomol’s. llijponjsims is a fossil genus from the Ter- 
tiary of Auvergne, ITauce. 
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strirted at tlie base; skin scaly, clothed with long, i'oarse hairs, which 
are not sufficiently numerous to conceal the skin itself. 

Fur as in Sc((lo 2 ?s (uihuUvuh. 

Color blackish, varyin<*’ to rich, dark metallic brown and to silvery 
gray. Under surfaces usually considerably lighter than the back. 
Uairs plumbeous, with a subterminal whitish, grayish, or rusty ill- 
detined ring and shining brown, gray or blackish 
"" tips. Hairs of the snout white; those of the feet 

and tail similar, varying to 
brownish (espct'ially in iin- 




I-OJIE FOOT OF SCAP^VNJS TOWNSENDI. 
Fi-. 14, Lower surface. Fit?. 15, Ppper s 
(Slifflitly above natural size. ) 






mature individuals). 



SKULL. 

Tlie skull of SrapaHHs 
tofcnsendi resembles that of 
Sralojys ({([uaiu'us so closely in 
most of its features that I do 
not think it necessary to de- 
scribe it in detail, but will 
point out the characters in which the two skulls difler most conspicuously. 

In Scapanm ioirusouU the interparietal ^ is 
large, broad, and stiap-sha[Kul, cutting off 
the parietals transversely b(»- 
hind, and causing their ])os- 
tero lateral border to be iiincli 
shorter than their post<*rior 
border. The su]iero anterior 
extremity of the premaxilhe is 
little produced, a ml hence the 
anterior iiares have the ap- 
pearance of being directed 
somewhat ii])ward. 

Tlie i>alate is short, its ])ro- 
longation |)ost(‘riorly beyond 
the last molar being much less 
than the diameter of that tooth, 
hind and notched. 

and m‘arly parallel. They spring anteriorly from a 
point about opposite the middle of the last molar, 
and are inserted behind considerably within the mar- 
gin of the postero-external Aving of the sipiamosal, which lattiu' is 

U^^ollowing De Blaiiiville atnl Wai>ner. I regard tlie portion of the oceipitiil hone 
ijuterior to the rndiiiieutarj lamhdoidal riilge iis repn*seiitiiig an interjinrietal. Li 
none of the skulls of Aiiieriraii moles wliich I liave exainiiKMl, however, even the 
youngest ones, have I loiind more th;m an indication of a .sc})aration of the inter- 
parietal from the occi])itaI. (See De Blainville, Osteogiaphie, 1, Iiisectivores, p. 4; 
Wagner, Srhreber's Saiigethiere, II, p. lOh.) 

Proc. Ko M, vol. xix 4 
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IIINI) FOOl' OF SCAPANUS TOWN.sENDl, 
I' iir. lt‘,, Lower surface. Fif'. 17, Upper surface, 
^Slie:htly above natural si 7 .e.) 



It is emarginate be- 



TAIL OF SCAPANUS 
TOWNSENDI. 
(Slightly above natural 
size, ) 



The zygomatie arches are short 
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bent backward ratlier than outward. The termination of the triangu- 
lar coronoid process of tlie mandible is broadly trniicated. The angular 
process is large and strongly uncinate. 



TKKTH. 

Dental foiaimla: i, c, | ; pm, j; m, -J; total, 44. 

The lirst ni>])er incisor is large and elongate*, with a convex anterior 
and Hat postei’ior l‘ac(* and broad cutting (*dges. The s(*cond and third 
iiu'isors and tin* <*anine aie subcQual, t(*rete, unieuspidate teeth. The 
first ])remolai- is similar, but de(*id(*dly smaller. The second and third 
lu-emolars are similar; both teetli (especially the thii-d) show a tendency 
to develo[> a i)osterior cusp. 

Tin* fourth premolar is larger than any tooth that precedes it. The 
crown is compressed and r(*cnrved and has a large lamellar posterior 
ens]), and a minute internal basal cusp aud also usually a ludimentary I 
anterior basal cusp. The molars ere similar to those of Scalops aquati- h 
c«.s‘, the internal basal cusp being comiuessed and simple and not I, 
extending across the ])osterior external cust), ^ 

The first lower incisor is shorter than the second (and in JScajxtnus i 
cdlifonneUrS much smaller). The third incisor is smaller than the second S 
(in Sc(q)((ni(s cali/oruivus much smaller). The canine and first, second, | 
and third i>remolars are sube(|ual and larger. All these teeth are single- i 
rooted and unieuspidate, exce]>t the premolars, which tend to form a | 
posterior basal cusp of considerable size. The fourth premolar is larger J 
than tin* others, with a pronomici‘d i)Osterioi* basal cusp and a rudi- 3 
mentary anterior one. The molars resemble those of Scalops aqaaticus, I 



SKELETON. , : 

The vertebral formula in this genus is as follows: c, 7 ; d, 14; 1, 5; s, G; 
ca, IT (or 14). Total, 45 (or 4G). There are seven intervertebral ossicles, < 
ofwhi('h the anti*rior one (which is smaller than the rest) is between j 
the ])enultimate and last dorsal vertebra*, and the last between the j 
[)ost(*rior lumbar and first sacral. I 

The sternum consists of 5 segments and a very large manubrium, 
which is as long as the combined Segments. The first pair of ribs joins i 
the sternum a little b(*hind the junction of its i]itermediate and 
))osteridr third. Tin* manubrium is dilated above and moderately i 
gi-ooved. with raised, but only slightly incurved, borders; the keel is 
not as d(*ep as in Scaloj>s, its greatest depth being less than one-third | 
its length. I 

The clavicles are about two-thirds as long as broad, deeply notched | 
on the inferior bord(*r, and not j)ierced by a foramen. 

The S(*ai)ula is as in Scfdops^ but has a j)roininent tubercle at the | 
distal extremity of the infeiaor spine. The humerus is a fourth longer i 
than broad. | 

The pelvis is extremely narrow, but the bones of the two sides do j 

I 

0 j 
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not meet below tlie acetabula. The space between tlie sacral vertebne 
and pelvis is closed in above by osseous bridges leaving only two jiairs 
of foramina of modera te size. 

The femur is a hfth shorter than the tibia. The tibula joins the latter 
a little above the middle. 

The us /((/rifonne is large and strap-shaped, only slightly curved and 
with an obli(iue proximal articulate surface. Terininal phalanges bilid. 

KEY TO SI’CCIES OF S(’APAXUS. 



A. Premohirs 4-. 

a. Color blackish. Face long; siiborbital bridge broad — 



(ui. Size very larg<^ (total leiigtli, ISt uim. ale.) totvusnidi (p.5L) 

bh. Size very small (total length, 158 111m.) orariuti (j>. 52.) 

h. Color brown or brownish silvery. Face short; unienspidate teeth crowded. 

Suborbital bri<lge slender. Size moderate ((difondcHS (p. 52.) 

B. Fremolars f. Color dusky brown. Siz<‘, very small (total length. 135 mm.). 

aiitbonyi (j). 53.) 



SCAPANUS TOWNSENDI (Bachman). 

TOWNSENirS,MOLE; OK* OKEGOX .MULE, 

A^calops caiufdeusis, Ph iiard.sox, Fauna Bor. Amer., pt. 1, 182!>, p. 3. [Not of 
Desmarest or Harlan.] ^ 

Scalops Toiviisaidii, Bacii.max, lourn. Acad. Nat. Sci. Phila., Vlll, i>t. 1, 1839, 
p. 58; Proc. Boston Soe. Nat. Hist., I, 1841, ]>. 11; Boston .lonrii. Nat. 
Hist., IV, No. 1, 1842, j). 31; .lourn. Acad. Nat. Sci. Fhila., \M11, pt. 2, 1842, 
p.291. 

Sralvps lathnuiuis, Baciimax, Boston .loiirn. Nat. Hist., IV, No. 1, 1842, jj. 31. 

*<CAfpa)uui Tow[u]sendU, Pomel, Archiv Sci. Pliys. A Nat.. IX, 1848, p. 247. 

Fralops meialUsceiu<, Cassix, Proc.. Acad. Nat. Sci. Phila., VI, 1853, p. 212. (Xoinai 
n udnnt.) 

Sralops (inciis, Cassix, Proc. Acad. Nat. Sci. Phila., \l, 1853, j>. 299. 

Talpa twuuita, LeCoxte. Proc. A<'ad. Nat. Sci. lUiila., VI, 1853, p. 327. 

Size very lurge. Color blackisli. Tail twice as long as the fore foot 
(without the claws); the latter shorter than the hind foot. Face long 
(interval between tirst uiiper incisor and last premolar equal to length 
of the three npiier molars). 

Upi>er nnicuspid teeth se])arated by eciual intervals. First lower 
incisor approaching the second in height. 

Suborbital bridge broad and inessed close to the side of the skull. 
Coronoid process of mandible broadly truncated. 

J)imeusit)ns {^oF2'212. Fort Steilacoonq Washington. Female. Ale.) — 
Total length, 184 mm.; head and body, 141 mm.: head, 52.5 mm.; tail 
vertebne, 30.5 mm. ; length of hind foot (without claw), 20.5 mm. ; length 
of fore foot (without claw), 10 mm. 

.1. v€r(ig€(limnisiouso/sl'ulls . — Total length, 41 .4 min. ; mastoid breadth, 
10.0 mm. ; length of palate from outside of incisor, 18.0 mm. 

Distribution , — Washington and Oregon, between the Cascade 5Ioun 
tains and coast range, (‘Xtending in the extreme northwestern portion 
of California to Crescent City. 
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SCAPANUS ORARIUS, new species. 

COAST MOLi:. 

SimiliU' to >S’. finniscndi.hnt representing* nearly the opposite extreme 
as K‘^ar(ls size. Head and body not <c\(*eedin<»‘ 128 imn.j color, dark. 

Skull and teeth as in S, tojoisrudi, and the face long. 

Dimensions (Xo. 3180, (1. S. Miller. Smnas, Bi*itish Columbia). — Total 
length, 138 mm.; tail, 30 mm.: bind foot. 20 mm. 

J)i)nensions of sIndL — Total lengtli, 32.8 mm.; mastoid bi-eadth, 10 
mm.; length of palate from outside of incisor, 14.3 mm. 

(reo(jntj)hic(il distribution , — Seacoast of Washington and Oi egon, from 
theCo(iuille lliver northward, and along the shores of Puget Sound to 
Simiahmoo and to Chilowe^uick Depot and Sumas, British Colninbia. 
Fort Walla Walla, Washington. 

Tt/pe. — Xo. 381, U.S.X^.^f. Femal(^ Shoal water Bay, Washington. 
August 30, 1833. Dr. J. G. Cooiier. 

SCAPANUS CALIFORNICUS (Ayres). 

CALIFOK’MA MOLE. 

>Scalops atUforuiciiS, Avia:s. IToc. Calif. Acad. Xat. 8ci., I, IS55, p. 51. 

^C(i 2 >anu 8 dilatuH^ True, Proo. V. 8. Nat. Mas., XVII, 1894, No. 999, j). *J42. 

Size inodmate (with a considei-able geograithiciil variation), not 
reaching that of aV. tointsouli. Color gray-brown, often i)ale or more 
or less siitfused 4vith rust color. Face short (the interval between the 
tirst njjper im*isor and last premolar equal only to the lirst and second 
upper molars). 

(jnicuspidate teeth crowded and more unequal in size than in S, toirn- 
sendi. hirst lower incisor very short; second, loug and canine-like. 

Skull delicate: snborbital bridge slender, not pressed in toward the 
sides of the skull. 

.1 1 'craije dimensions (4 fresh specimens fi*oin Xicasio. iMarin Count}", 
California). — Total length, 170 mm.; tail vertebra*, 33 mm. 

(Xo. 12(>24, C.S.X".i\l., ale.: Santa Barbara, California, male, adult; 
Total length, 134 mm.; head and body, 121 mm.; head, 43.3 mm., tail 
vertebra*, 33.3 mm.: hind toot (without claw), 17 mm.) 

Aranuje dimoisions of skulls (7 adults from Xicasio, (California). — 
Total length, 33.3 mm.: length of interval between iirst uj^per incisor 
and last preniolar, 3.3 mm.; greatest mastoid breadth, 17.4 iiim.; 
greatest zyg<nnatic breadth, 14.4 mm. 

(Average dimensions of skulls from Alhambra, aSuii Bernardino, and 
San Gabriel, southern California : Total length. 32.3 mm.: greatest 
mastoid breadth, 13.0 mm.) 

(icoifmplneal distribution . — All (^alifoinia west of the coast range 
(except the extreme northwestern ])oi-tion), and the Sierra Xevadas at 
varying altitudes, and east theieof at Owens Lake, Lake City (3Iodoc 
County), and Lake TuIkm*, ('alifornia, and Fort Klamath, Oregon. 

Ti/pt loenlitij . — San Francisco, California. 
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SCAPANUS ANTHONYI, J. A. Allen. 

AXTllOXV’S MOLi:. 

fsvapanufi anthoiiiji J. A Allkn, l>nll. Ainer. Mus. Xat. Hist., V. 1893, p. 200. 

Sinnller tliaii tlieaverag’o of specimens of X'. califontivtis from soutli- 
erii California, mid tlie color considerably darker. Length. l.So mm.; 
tail, 2(i mm. 

^•Cranial rhararfers. — Similar in general to tliose of aS'. fotrusendio 
excei>t that the interoibital and rostral portions of the skull are rela- 
tively broader. The fourtli i)remolar on one si<le, however, is wanting, 
and on the other is rudimentary; but this may be abnormal.^ Extreme 
length, TO mm.; basilar length, 28.5 mm.; least int(‘rorbital breadth, 
7.0 mm.; greatest mastoid breadth, 15.3 mm. : lower Jaw. incisive bonier 
to condyle, 22.4 mm. 

^^Typc. — No. $ ad., San Pedro 5Iartir Mountains (alt. 7.000 

feet). May 8, 1803. Coll. A. \V. Anthony. 

‘'This si)ecies is based on a single male specimen, and, although so 
small, the worn condition of the teeth show it to be an old individual. 

“In general bulk >8. (uithoinji is less than half the size of S. fotnisrudH 
[read S. cal i/(frfi tens] from Nicasio, California.’^ (Allen.) 

GEOGUArinCAL DISTRIBUTIOX. 

The distribution of the moles of the genus Scapanas on the Pacitic 
Coast, so far as it may now be known, presents many interesting ])ecul- 
iarities. The range of the gamns extends Irom Chiloweynck Depot in 
British Columbia just north of the Pnited States boundary to the San 
Pedro Martir ^Mountains, la)wer California. In four instances speed- 
mens have be<*n taken fi om east of the < 'ascades and Sierra N(‘vada 
jMountains, namely, at Fort ^Valla Walla, Washington; Fort Klamath, 
Oregon: Bijou, on Lake Tahoe, California, and Olancha, on Owens 
Lake, (hdifornia.- Otherwise, all the s])cciinens examined as well as 
those mentioned in the literatni (‘ are from localities west of the summits 
of the Cascades and Sierra Nevadas, and south of the latter mountains. 
The moles are abundant about Puget Sound and in the western valleys 
of Washington and Oregon, as shown by both spc(‘imens ami records. ' 

They have also established themselves east of the mountains at Fort 
Walla Walla, where three were obtained by uMajoj* C. Ik Bendir(‘. Far- 
ther south they ha^a^ passed through the mountains to the legion of 

U liiid only three xweiiiolars on either side. 

21 have recently noticed a specimen in th<* collection of the Department of Agri- 
cnltnre from Lake City, ]\Iodoc County, California, .Jnn(>i 15, 1895. It is of .a silvery 
color ainl resembles the Shasta Comity si)eciniens. The fur is long and silky, Imt 
dull. The skull, 'which is not adult, is of the following dimensions : Total length, 
35 mm.; interval between first ineisor and last premolar, 5.8 inm. ; mastoid 
breadth, 15.6 mm. 

•■^‘AVell known to the farmers and settlers in the valleys of Oregon.’* (And. 
& Bach., Quadrupeds. Ill, p. 219.) 
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tlic Klanintli L;ik(‘s. ]\Iiijnr lioiidire obtJiiiUMl tlircM^ spo(‘i mens nt Fort 
Klnmatli. Feilner found moles in this I'egion in 18 dl. lie writes: 

1 linvf two kinds, one caught on Bogus Creek, with glistening silver-gray fur, and 
the other on Klainnth Kiver, with black fur and v<*lvet-like appearance. ^ 

At tlu^ junetion ot tlie Sierra Xeviidns with the coast range at the 
northern hmindary ot Galiforiiia tlie area of distribution a])i)ears to 
divide, one arm following the coast range and covtuang the country 
toward the (HHMin, and the other extending southward in the Sierra 
Xevadas. 1 have examined one specimen from l>aird,in Shasta County, 
one from Fort Crook, and one from Ihu'keley, on the east side of San 
Francisco iiay. but from tlie whole great Sacramento Valley specimens 
are entirely lacking. 

Kegarding the Si(‘i*ra Xevadas we have only the testimony of Mr. W. 
W. Price.2 This observer obtained a siicidimm at Fed Point, in Placer 
t'ounty (altitude, 4,r)00 feet), in the tongue of land between the north 
and middle foi'ks of the American Fiver: but he remarks also: 

The lunrks of inch's were seen all over the high sierras [of Placer and Eldorado 
counties], es])ecially alxuit the snow helds on ;Monnt 1'allac, but no spe(‘iinens were 
taken. 

South of the Sierra Xevadas there are specimens from Los Angeles, 
Alhambra, San Cabriel, and the town and peak of San Bernardino, 
but none from cast of the mountains of this region. There are none 
from San Diego ('ounty, but ]\Ir. Stephens notes that the mole is com- 
mon in dam]) lands in the county, especially in the mountains.^ 

Thus the l ange of the genus is carried to the southern boundary of 
the Pnited States. Beyond w(* have only one s]iecinien, the tyiie of S. 
anihoniji from the San Pi^lro 3Iartir ]\Ionntains, 150 miles south of tlie 
boundary, in Lower California. The eollectoi*. Mr. Thurber. reported 
that moles wei e rare.** 

East of the Si(‘i*ras in California, as already stated, siiecimens have 
been obtained in only two localities — Bijou, at the south end of Lake 
Tahoe, and Olaneha, on Owens Lake (elevation 3,700 feet).^ I think it 
probable that the mole follows the mountains westward Irom the latter 
locality along the north side of the ^tohave Desei t to the coast range, 
and also, perhaps, northward to Lake Tahoe. A si>ecimen recently 
received from Tehacha])i, Ivern County, tcuids to contirm this view, so 
far as the western extension is conceined, while i\Ir. Pri('c’s observa* 
tion (alnmdy (pioted) is of interest in connection with the northern 
(»xt('nsion. 

Of the s])eeies recognized in this work, the tv])ieal one, S. ioicnsendij 
ranges fiom the northern boundary of the United States over that 

' Sinitbsoni:m lie])ort, 421. 

‘‘ZoJs 4, 1SP3, ]). 32d. 

^Stepbens, West ^\iuer. Scientist. VIT, 1890, p. 39. 

^ Bull. Ainer. Mtis. Xnt. Hist., V, 1893, p. 200. 

®See footnote, p. 53. 
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portion of Washington and Oi'egon lying hetween the Cascade Moun- 
tains and coast range, and a slioi’t distance into California along tlie 
coast. The most sonthei'ly s])e(*iineii examiiKMl was fnnn Crescent City, 
Cal. Here the S])eeies appears to end, though it may go a little larther 
south. It shows no dis])osition to gi‘ade into S. call/onncus, which 
reaches np toward it. The character of the moles inhabiting the area 
hetween Crescent City and Cahto remains lo be determined, but they 
will probably jirove to be /S'. vaUjornicns. 

On the seacoast of Oregon, from the Coquille Hiver nortliward. on 
the coast of Washington, the south shore of the Sti'aits of Fuea, and 
both sides of Puget Sound, we find anotlnu* spei'ies, /S', orarius, dai’k 
colored, like /S', fownsendlj but very small. Tliis lives with S. toinhsnuU 
at Stm’lacoom and probably at other ])oints about Puget Sound. It 
occurs also at Chiloweyuck and Suinas, Bi*itish Columbia. 




There is a species, as we have said, living at Fort Walla Walla, as 
evidenced by specimens in the National IMuseum ('ollection obtained 
by Major Bendire. But whether it is to be associated with toirnscndi 
or onniHs is uncertain. The material at command consists only of 
three, youngish individuals in alcohol. The skull of one of these, 
which exhibits (*haracters of immaturity, is larger than adult orfU'ins 
from Sumas, but smaller than youngish toirnseiHli. I am inclined to 
regard it as an offshoot of orariHs, but when more specimens have 
been collected along the Columbia Itiver eastward of the Sierra 

^ Cross hatching indicates Sc((2)(uu(s ovarius; heavy stippling, S. ioirm^endi: light 
stippling, S, calif ornicus ; and small circle in Lower Calitbniia, S. anthonyl. 
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Xevadns, it may be, shown that tlie mole of this region unites with 
iownsaulL or even that orar'nis ami itnnisendi merge into eaeh other 
in tliis roundabout way. 

In (California, if my views an‘ eorreet. th(‘re is only a single varying 
species, rnli/ornirus. This 0 (*eu])i(*s the coast country along its en- 
tire length, except ]>erhaps, th(‘ most iiortlierly i)art near the boundary. 
At tiie .south it extends no fai'ther east timn tlie San Hernardino ^Monn- 
tains. and follows the higher land np to tin' soutlnum rampart of tlie 
Sacramento Valley. It does not enter the valley, so far as known, but 
is divei ted (‘ast and wi‘st: one ])ortion of the range, as aln^ady stated, 
covering the coast country east of tli(‘ coast lange. and the other 
extending along the Sierras, ])i’obably throughout the whole range 
in snitabl(‘ localities, np to Shasta (County (Fort (b*ook, llaird, etc.), and 
beyond in Oregon to the Klamath Lak<^ region. The species occurs at 
Owens Laki‘ and Tahoe Lake, as already stated, both of which are on 
the eastern slopi' of the Simn as, but at eoiisiderabh^ (devations. 

South of the ^lexieau border W(‘ have only one species, S. anihonj/i, 
and this is known only from oii(‘ specimen obtained in the S;in Fedro 
Martir ]\roun tains, at an elevation of 7,000 feet. 

THE SrECIKS OF SCAPAXT'S. 

On the basis (d* the s})ecinu‘ns examined, T am disposed to recognize 
four species of Svaptnius, ddie typical s])ecies, aV. ioirusnidi^ is a lai'ge 
dusky mole, with a long face. The color is much darker than is ever 
attained by iSrnlops (UiKaticus and is almost precisely that of Panhsndops. 
Tlu‘ skull is noticeably large and massive, and the bridge of bone limit- 
ing the suborbital foramen behind is broad and de])resse<l. The lateral 
unicus]>id teeth an‘ large ayd terete, and form a regular I’ow. They are 
noticeably more widely separated from one another than in the more 
southeni species. The int(‘r^'al between the first upi>er incisor and 
the last |)remolar exc(‘cds 17 per cent of the total length of the skull, 
while in the Californian .sjiecies this interval rarely n‘aches 10 ]>er cent 
and is generally about 15 per cent. This character, togetlu'r with the 
large size, is sufficient to se])arate S, inu'usoidi from the Californian 
spc(*i(‘s. In th(‘ vicinity of Puget Sound and along the coast of Wash- 
ington and northern Oregon is a second species. aS\ ortirius, which is 
also dark colored and long-factMl, and presents the ci'anial (diaracters 
of N. tofrusendi. but is at oiu'C distinguishable by its very small size. 
In (California wc‘ find a third sjieeies, which is distingnishabh' from the 
other two externally by its lighter coloi'. It has a shoit face. It is a 
variable s]>ecies as regards size, leaching almost the ])ro])ortious of 
S. toinfsoidi in the northern jiart of its range and becoming small(*r 
than N. orfirins at the South. It is also siiim^what variabh‘ in coloi\ 
as will be shown more in detail ])resently. 

Townsend's mole, N. iofrnsmdi, iiresents very little variation either 
in size or color. It is as dark, or in^arly as dark, at (b’escmif City. (Cal- 
ifornia. the .southern limit of its range, as about Puget Sound, and it 
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shows 110 tendency to>vard a diiniiiution in size at that ])oint. The 
sani(‘ is the ease with ontrins^ if we except tlie (‘videiuM^ su])p]ied by 
the h'ort Walla AValla spe(*iniens. If tliese sjiec'iiiKMis rc])resent an 
offshoot of aV. orarins, as I have snjiposed, it ina}' be shown liereafter 
that a large form of (O'drins ocaaipic^s the western border of tlie Colnni* 
bia plains. 

The California mole, lik(‘ tln^ laistern IScalops (uinaticus^ ])res(‘iits a 
wide range of variation in size. Along the northern (*oast we lind the 
iiiaxininin. Toward tlie south tluae is a gradual falling off. until in the 
southern counties a mininmin is r(‘a(dH‘d. The (-onditions in the Sierra 
Xevadas, as far as can be (hderiiuned from the vmy few speeimens 
available, are somewhat diflerent. In the Sierras tlnmiselves the 
species appears to maintain a (*omparatively large size throughout. 
Siiecimens from Baird, Fort Crook, and Bijou (Lake Tahoe) are about 
the same size as tlie single one from Tehachapi, at the extreme south 
of the Sierras, whih‘. on the other hand they are smaller than speeimens 
from northern localities on the (*oast. 

The sjyecimeiis Irom Olancha, Ovrens Lake, elevation .‘kTOO fe(d, on 
the east slope of the Sierras, and considerably north of the iatitinle of 
Tehacliaiii, are very small, almost at the mininmin, although the real 
minimum on the coast is found much faidher south. 

The variation in color in S. califoruicns, making due allowance for 
seasonal changes, can not b(‘ ci)nsidcred very great. Specimens from 
Los Angeles County ari^ a little browner than those from the vicinity 
of Sail Francisco Bay, and tlu^ Owens Lake S])e(*iinens, are, jxndiaps, 
paler. The <uily very i)<tle s])(M*inien, however, is one from the ]H‘ak 
of St. Bernardino, which has tlu^ fresh vdnter pelage. This is very 
silvery, and is comjiarable to si)(‘cimens of Sralo 2 )ti aquatirns from 
Wisconsin. 

S. (iHihoinji is the smallest form of Snipmuis on the lhn'iii(* Coast 
and is at the point farthest south in the range. The ty]K‘ is an old 
individual, as stated by Dr. Allen, having the depressed ( ranium, short 
interi>arietal, and worn te<dh, indi(‘ative of age. It is darker than 
s])ecimens from various ]>arts of southern California, but is about 
e(]iialed by one from Bacafu' Ci‘ove, Mendoiuno County, lu other 
res])eets there does not sc(un to be any distinction between S, anihoiiyl 
and ordinary California mol(\s. Dr. Allen does not give any other (diar- 
acters except one relating to the dentition. The premolars are only 
three in each side of the np]>er and lower jaws. If this is (*onstant, it 
forms a marked characteristic of tlie species. AVith only one sjiecinnui 
at hand, however, nothing (*aii be certainly determined. 

lam strongly inclined to legard this sjiecies as im^rely an outlying 
geogra])hical race of S. caJi/ornivns, l)ut as material from southern Cali- 
fornia is not so abundant as (*ould be desired, and the sjiec'ies itself is 
rejireseuted only l>y the ty])e spc'cimen, I have thought best to pre- 
serve its status as established by the des(wiber. Those naturalists who 
regard isolation as a guarantee of specific distimdness will probably 
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contiiiiK" to (*all it a sjiocios. tlie moniitnin wliicli it inliahits is cut 
oir iioiii more iiortliei ly ones by a eoii.si(l(>ral)le extent of arid territory. 
It is a nice question to decide liow <i’reat a de^n'ee of isolation is sudi- 
eient to Avarrant the reeo.unition of a species. Xo one will doubt, 1 
presume, tlmt Ihe characters which this Ibrm ])resents (with the excep- 
tion of that relative to the dentition) are a function of humidity and 
food siipidy. 

In ]<SI‘J Jlachman described a s])ecies which he called Scalops hitima- 
basing* it in part on a si)ecimen in the Heilin ^luseiiiUj su])pose(l 
to be from .Mexico, and in ]>art on a second specimen which he receivi^d 
IVoni Texas. What the Texas siiecimen really was is not dis(‘overable, 
but in ISht Peters i)ointed out that the specimen which Bachman suj)- 
posed to be fiom IMexico was scmt to the museum from MonteiM\v, ('al- 
ilbrnia, by Deppe, and was (*ollected in October, ISdt, in Santa Clara. 
Ihders seems to have been in doubt as to whether this latter locality 
was not in Sonora, Mexic'O, but probably Santa Clara, California, is the 
place intended. Il<nvev(‘r this may be, the di^scription of the siieiamen 
seems to indicate that it must have come from the extreme northern 
l)ortion of California, or from Or(*oon. The color and size arc not 
tho.se of the mole of southern California. This being- the case, it 
seems rea<onabh‘, to regard the si)ecies as synonymous with Scajxoius 
to (Hi sen do' 

Anotlna* nominal species is Cassin's Scalops (vneus, based on a speci- 
men obtained by the rnited States Ex])loring Expedition in Oregon. 
The type skin, Xo. d72o, is still in the Xational ^Museum, but the skull 
has (li.'^apiieared. All the remarkable characters of this species, such as 
black claws, bronze coloration, etc., are unnatural, and suggest the con- 
clusion (of which I think theia* can be no quc.stion) that the specimen 
Avas k(‘])t in a eoiiper tank in alcohol which had attacked the walls of 
the tank, and held copper salts in solution. I have seen other speci- 
mens which i)r(‘sented the same api)earance, and were known to have 
sulfenMl Irom the same cause. Allowance being made for the dis- 
coloration, the sj)ecimen ai)i)cars to be a youngish individual of typical 
S, ioirnsrndi. (I have given the measurennents of the type on p. (it.) 

Another nominal species is the Talpa fintiata of L(‘Conte.^ described in 
bSTl and based on one of the two ty]>ical sp(M*imens of S» toiniscndl, 
which had an irregular white mark on the belly. This specimen was 
(‘olle('t(‘d by Townsend on the banks of the Columbia Ivivei*, May D, 
probai)ly at or near Fort Vancouver, Oregon, which is also the 
locality from which the i*eal type of S, totnisrndi was obtained. 

The ('haracters einjiloyed by l.eConte iwo as follows: 

Xnrc.s snperni, camla l)revi })avce pilosa. Ciiiero-nigra, iiedibns ])alli(ln.s, froiite 
vittaqm; inl'enia iilt)is. 

’ Uoslon .lonrii. Xnt. Hist., IV, 1S42, p. 84. 

" Monatsl)criclite der k. I'renss. Akad. W is.senscb. Berlin, 18G3, (18G4), p. 656. 

3proc. Acad. Xat. Sei. Pbila., VI, 1858, p, 327. 
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Tlie third tooth of tlio. upper Jo \v followino- tlio large incisor is more elongated 
than in the true Talpa Townseinlii; the ]>osterior (*nsp.s of the 7th and Stli lower 
teeth, nlthongli distinct, are smaller than iti T. townseinlii and there is no distinct 
internal hasal margin connected with the cmsp. 

My stiuly of tlie groii]) lends me to believe that tlie peculiar coloration 
is merely an individual variation. The characters ascribed to tlie teeth 
could only be considered ini])ortant if the teeth were unworn. The 
chaug’es due to use tire greater than those here employed for specilic 
ditferentiation. 

OnANGK OF FFLA(tE IN S(^APANUS. 

The ebange of pelage in this genus appears to begin on the breast 
and to extend thence to the head and back and finally to th(‘ belly, on 
which the new hair intrudes both from the breast and the sides. 

The specimens at command are not sufiicieiit to make imtirely ]dain 
the dates at which the (changes begin and are completed in the several 
si>ecies. In southern Washington and northern Oregon the fall ('hange 
of S. toirnscudi, jwobably begins about the first of October. One S])eci- 
men from Tenino, Washington, has the entire new pelage October 19, 
and I imi}’ conclude that, in males at least, the molt ends about this time* 
In northern Oregon the change has not afiected the belly at this date, 
so that the molt is ])robabl\' not eonpileted here before the first of 
November. 

The dates for N. ralifoniirus are probably somewliat later, and in 
southern California the fall molt probably begins as late as November 
1. In a male obtained in JMariii County Novemb(*r 23 and a female 
obtained November 27, the belly still retains the old fur, so tliat in this 
part of nortliern California the fall molt can scarcely be completed 
until aftei* the 1st of l)ecemlH*r. 

In relation to th<‘ spring molt, we find the following: A si)ecimen of 
S. ioioiscudi from Tacoma, Washington, taken in ]May, has the new fur 
on the bi'cast and head and along the middle of the back; ther(‘ are 
also a number of small irregular patHies of new hair on the l)clly. 

Of S. adijhrnirus, a female from Nicasio, California, captured ]\Iay 10, 
a mah‘ 3Iay Id, another male j\lay 22, and a second fimiale dune 20, all 
have the a])pearance of having com])leted the molt. It is quite ])roba- 
ble, however, that they have not yet commenced, as api)eai-s fi’om the 
fact that a female from the same locality, taken ^lay 20, has the new fur 
develo]ied only oil the bre^ast, and is Just starting on the head and hinder 
part of the back. A female from Caza<lero, Sonoma County, taken 
July 5, has shed on the neck, head, and most of the back, but not on 
the rum]), sides, or belly. 

In this si>ecimen the old and new fur are so closely alike in color 
except on the breast that the line of demarkation can only be detected 
by veiy close scrutiny. Another specimen (a female ?), taken at Nicasio 
July 12, still has a small jiatch of old fnr on the sides of the belly, and 
one from Gualala, taken July 14 (marked male, but iirobably female), 
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liMS .sIhhI only on tli<‘ li<*a(l and breast, l>ut in^w Inr is elsewhere (*on- 
(*eale(] mulei’ the old. A leinali' from Olanelia, Owens Lake, Calihn ni;\ 
(altitmbOLTOO fi*et), taken Jnn(‘ 12, lias new fn r on (h(‘ br(‘ast and In^ad 
and aloiyi;- the midilli' of th(‘ baidc. In a male from San IJernardino, 
< 'ak, eaiitured f] nne 7, th(‘ ehan.ae has < 4 ’()n(^ a little- fiirtlier, involvinL*' 
nearly the entin^ upper surfaees and the under surfaces as far as the 
middle of tlie belly. It is rather suri)]'isin<i- to lind that a male from 
Alhambra, Los Angeh^s Oonnty. (kilifornia. taken Jmn‘ 21, has not 
ehang(‘d at all, the new hail’ reaidiing* up only to the middle of the old, 
and this only on th(‘ back. 

INOTVIDITAL VAIHATIOX IN S(^APANT"S. 

There are two kinds of variation which maybe termed ‘‘individual,’’ 
one a eongimital variation and the other aeiiuired. Of congenital vari- 
ation, th(*re does not siMun a great deal among tlie Pacini*- Coast moles. 
A S])ecimen of aV. caJifontiens from Alhambi a, California (a male), and 
one from ('azadero (a feniah*) have a small line or tawny-white mark on 
the left side of the face. This jirobably represents incipient albinism, 
and is congenital. 

Acquired variations in color arise from staining by secretions, fading, 
etc. Where these a (feet the whole body, it is not always easy to deter- 
miiH‘ whether they are accidental or seasonal. W^hen the lower ]iart 
of th(‘ hairs, which are ordinarily ])ure ])lumbeous gray, is affected, it 
may, I think, be siip])osed that the alteration is accidental and due to 
extmaial causes. Thus, three skins of aS'. c(((i/oniU‘Hs from Alhambra, 
California, exhibit large aivas, on the back and elsewhere, of a bright 
bronzy color, whi(*h color affei'ts, to a certain degree,*th(* lower imrt of 
th(‘ hairs, which are (ar from being pure gray. A s])ecimen of aV. foirn- 
srndi from Seaton, Oregon, taken ()(*tober b, sliows a somewhat similar 
snifnsion ov<*r nearly the whole body, though it is l(*ss i*onspicuous, as 
the<)r(\gon moles are very dark-colored. In this instaiu'C the discol- 
ored tur is old fur, the new fur apiieai ing at its I’oots. 

Several sjiecimens small show tufts here and there of fur which is 
whitish or tawny throughout, as is sometimes seen in Sr(dops. These 
spots do not s(‘em to be dm* to age*. 

Tin* most nolii'cable individual variations in the skulls are those 
which adect tin* teeth. TIn*s(‘ variations are few in number and consist 
in r(‘ductions of tin* normal numbei* of teeth. Only four (aises ol‘ this 
kind are to be found among tin* skulls which I have examined. A skull 
o(‘ aV. rulf/i)}iHcns from San Oabriel. California, lacks thelirst u]>per ])re 
molar on the right side.^ One Irom Xicasio lacks the third upjxu* inci 
sor on the h‘ft side*, and another from tin* same locality hn*ks tln^ second 

‘It is not ;ilw:i>s possihlo to <l(‘tenniin* Ibc ]>ro]HT iinino of tin' missing tootli. 

In n li ]n’oinol:ir is hn king. for (‘xninple, 1 1 k‘ roinnining troth IVocjuontlv oh;mgo their 
normal posilion, so that ika large hiatus is loft. 
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iiieisor on botli .sides. A skull from Fort Ivlaiuatli. Oregon, lias no first 
upper preinolar on eitlier side.^ 

I have not detected any l eductiou in the number of mandibular teeth. 

AUE VAKIATIOAS IN SC APANUS. 

The variations dejiendiiig on age ^Yhich aie of the most interest ai'e 
those attecting the shaiie of the skull and teeth. 

, Youngish skulls, or those in which the teeth are unworn, have a high, 
rounded brain case and smooth surface. The sutures, from the frontals 
backward, are open, but these ap[)arently are never oblit(a*ated, even in 
extreme old age. The facial sutur<*s become closed at a comparatively 
early age, and are rarely to lie distinguished in skulls with worn teeth. 
The sutures at the base of the cranium, on the contrary, close very 
early, even before the milk teeth are all shed. 

As age progresses, Avhile th(‘ inferior half of the brain case remains 
unchanged, the siipeiior half becomes depressed, especially in front, 
Avheie the parietals meet the frontals, so that the frontal sinuses have 
the ap])earance of being (‘levated. 

The arcuate transverse occipital ridge, which appears to mark the 
union of the occii)ital with an interparietal, becomes more i>ronounced 
and moves forward, so that the •• interimrietar’ is much narrower than 
young skulls. This change is very striking and might easily be mis- 
taken for a s])ecific cliaracter. The elliptical capsule which covers the 
su[)erior vermis of the cerebellum l)ecomes more promimmt. 

All the ridges of the skull are, of course, more strongly developed as 
age t)rogresses. There is a distinct but low sagittal crest. The pos- 
tero extei-nal margin of the squamosal is thickened and the surlace of 
the maxilhe immediately in front of the frontals is depressed. 

The changes in the form of the teeth are very striking. The unicus- 
judate teeth are at first long, slender, and sharj), and (in northern 
specimens at least) sepaiated by considerable intervals. As they 
become worn there is an ai)parcnt increase in size, so that the intervals 
between them are nearly or quite closed, and they are short and 
massive. The small inteinal and anterior basal cusps of the last 
uppei' premolar are usually obliterated, as well as the imsterior cusp of 
the first and second premolars. 

The changes in the molars are not less striking. Xot only are the 
cus[)s entiiely worn off in age so that the inferior o]* grinding surface 
of the teeth is nearly or quite fiat, but the shape of the cusps them- 
selves is altered. The small accessory cusps of the upper molars are 
obliterated, and the internal basal cusp is worn away not only at the 
extremity but at the sides, so that it takes a new form and is much 
narrower in proimrtion to the whole tooth than in unworn teeth. 

The lower molars suffer similar changes. In the last molar the 

•Tbia is No. 1280, Merr. Coll., the type of iny Srapanus dUatus. This s])ecies. based 
chiefly ou the abseuce of the iweiiiolar, I uow regard as invalid. (See p. 01.) 
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])osterior lobe, wliieb ordinarily approacdies the anterior lobe in size, 
may be worn to a mere rounded tubercle, connected with anterior lobe 
by an exti'einely na)row brid<»'e. 

Jt is obvious from these tiu-ts that (diaracters drawn from the shape 
()t‘ worn t(*eth enn be of little value in disl inouishiiig* species. 

As rc<;ards external chara(‘ters, it may be said that those individuals 
in which the hairs of the tail and hind feet are brownish are youno’, 
while those which have this hair white aie mature or old. Old indi- 
viduals oftmi have in addition small tufts of entirely white or whitish 
fur mingled with normal fur: but in some cases this ap]>ears to be 
merely an individual peculiarity, and is not due to age. 

Very young moh‘S appear to be much lighter and more silvery than 
the adults. This appearance is heightened by the circumstance that 
the fur (at least in dry skins) is closely oppressed and the surface color 
is not clouded by intermixture with the dark color of the basal portion 
of the hairs. 

SKASOXAL BIFFEKEXCES IN COLOR IN SCArANUS. 

Between the fresh winter and summer pelages there is not so much 
ditferenee in color as might be expected. The winter fur is u.sually 
darker and giayer, while the summer fur is paler and has more of a 
reddish tinge. Woi n pelage is pale and faded and often suffused with 
dull yellowish. There is not^that shai])iiess of boundary between the 
brown tips of the hairs and the plumbeous lower portion which exists 
in new fur. In some instances, however, the old and new fui* ai e so 
closely alike in color that the boundary between them can only be 
detected by the closest siamtiny. 

IIISTORV OF THE SPECIES OF SCAPANVS. 

The occurrence of moles on the Pacific Coast was known to Lewis 
and riaik(‘,* whose expedition was undertaken at the beginning of the 
])resent eentui y, and ])ei ha])s to earlier explorers, but they were first 
given a ])lace in scientific nomenclatme by Richardson, in 18:21),^ who 
called tin* s])ccies *• Sc<(l<fps c<ui<(dei(,si,s (Cuvier).’^ Cuvier did not really 
use this Latin name for any species, but did ap])ly its French equiv- 
alent, ^‘S(*alope du Canada, to the Fastern mole, aqnaticK.'i, Rich- 
aidson supposed that the two moles weie specifically the same, and 
remarks: 

Thv ColnniUia animal IScapauns ioivuseudi] seems to Ue of larger dimensions, 
and has a longer tail than the Shrew moles of tho rnite<l States [SraJops iupiatirKs] ; 
but I hav(‘ not delected an»y other j)ecnlianties by which it might be characterized 
as a distinct s])ecies.^ 

•See the History of the Expedition of l.ewis and Clarke, Paul Allen, editor, 11, 
18M, p. ITS. 

- Kirhardson, I'anna IJoreali Am(‘rieana, Mammalia, 1820, j). h. 

^ K(*gne Animal, 1st t*d., I, 1817, \k KI5. 

^ Jiichardson, loc. cit., p. 11. 
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Ilis description, however, is strictly applicable to 8 cap<uu(s toirn- 
sendi. It would be necessary to use the name canadrn.sis for the 
northern Pacific Coast mole wei'o it not that other writers applied 
this latinized form of ('uvier’s a[)pellation at an earlier date to 8 caIo 2 >s 
a<[nnticHs — namely, Desmarest in ISUO, and Harlan in 

We must, therefore, seek out the next name used for our northern 
Pacific Coast species, which is Pacliman-s 8 vcJops foirthsaHUi\ estab- 
lislied in Bachman had two sjiecimens, one of which was given 

him byXnttall and the other he siibseipiently received from Townsend. 
The former is the type. Exactly where it was captured is not stated 
in connection with the original description, but later Bachman- re- 
marked that he believed that it was from the 'same loc'ality as Town- 
semPs sj)ecimen. The lattei’ was tVom the ‘-banks of the Columbia 
Bivei', May 9, ISdo.’' At this date yuttall and Townsend were together 
on the Columbia, at Fort Vancouver, or at WarrioFs I'oiiit, about 20 
miles down the river, having recently returned from a voyage to the 
Sandwich Islands. It may be assumed, therefore, that the locality of 
the ty])e was Fort Vancouver, or the immediate neighborhood. 

Ill 1812, when reviewing the genus aSVu/ojm-, Bachman described 
anothei- western species,-'^ hdimauiiSj basing it on a speeimen in the 
Berlin ^Museum, which lie supiiosed to have been obtained in ^Mexico, 
and om* he had received from Texas. Peters afterwards"^ showed that 
the specimen su]»posed to be from ^lexico was a Scapaitu.s. I have 
considered the species somewhat at length in another place (p.ocS). aiid 
am disiiosed to regard it as identical with tyincal 8 , ioiruHnuU. 

In 1818, Ih)inel took 8 . tou'Hf^eruJi out of the genus 8 ruh)ph\ and (\stab- 
lished the genus 8(‘(ipauus for its rece])tioii.^ 

Somewhat later, in 1858, Cassiii pidilislied a description of what 
ai)peared to be a very rimiarkabh* new siieciesfrom a specimen, 8 calops 
(Viteus, obtained in Oregon by the United States Exploring Expedition.® 
It a]>pears from an examination of the type, however, that the striking 
peculiarities of the tyjie sjxu'iimm are due to its having been ke])t for 
a long time in a copper tank.. The skull has disapjieared, but there is 
little reason to doubt that the sjieidinen is oidy a rather young Scap- 
anus toirnsaidi. 

When describing 8 v(t 2 xnu(s ioiniseiKU^ Bachman had Ixd'ore him, as 
already stated, two sp(*cimens, one of which (Townsemrs si)ecimen) 
had an irregular white mark on the under side of the body. In 1854, 
Le Conte, thinking that he detected (*ei-tain other peculiarities in this 
specimen, described it anew under the name of T(tlp(i icvniaias For 

^ Jourii. Acad. Xat. Sci. Phila., VIII, pt. 1, 18.49, p. 58. 

-Boston Joiiru. Xat. Hist.. IV, 1842, p. 32. 

^Boston Jonrii. Xat. Hist., IV, 1842, p. 34. 

^Moiiatsber. Berlin Ak;id. fiir 1863 (1861), p. 65(5. 

®Archiv. Sci. lUiys. ct Xat., IX, 1848, p. 217. 

®Proc. Acad. X’^at. Sci. Phila., VI, 1853, p. 299. 

^Proc. Acad. Xat. Sci. Phila., VI, 1853, p. 327. 
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tills course, liowcvcr, tbei'c does not seem to lmv(‘ been siitli(‘ient war- 
rant, and tlie name should stand as a synonym of S. ioiruscmU. 

All tlie names thus far (*onsid(*red are to he V(\i‘arded as synonyms 
of S. ioivnsniflL but in ISdo Dr. W. O. Ayres deserib(*d the mole which 
is found in the nei.e-hborhood of San hhaneiseo. California, nmler the 
name of Svalops vnUforuicus,^ Tins is a smallei‘and paler form than the 
tyiheal Ore^’on mole, and is n^coe'nizeil as a distinct sjiecies, S. cali/hr’ 
nicu.s, in this work. Whetlnn- a tyt>e si)(‘(*imen was jireserved is uncer- 
tain, but about ISoii Dr. Ayres sent two si)ecimens to the National 
3!nseum from San Francisco,- whi(di may be re.earded as ty])icaL 

Dr. d. A. Allen {\st:iblish(Ml a sp(‘eies nmba* the name of ^Scapauns 
anihouifL in lSO:k from ’a sja^cimen obtaimal in the San Pedi o 3Iartir 
iMountains of Lower ('alifoi’iiia. ' 

The t \ pe remains nniijue, and until mor<i specimens ;iie collected 
from th<‘ same and other nei^e;hborin<i- hxmlities the ielationsliii)s of tlie 
speci(‘s can not be fully determined. 

In 1891 T described, under the name of tS. lUlatus.^ a snjiiiosed new 
species, characterized, like 8'. (tuthoni/i, by the jios.session of one less 
ui)i)er premolar than the usual number, and some other minor features. 
This siiecies was based on a skeleton fiom Fort Klamath, Oregon, 
belonging to Dr. C. II. 3Ierriam. Afterwards, Dr. 3Ierriaiii sent me 
two other spc<‘imens in alcohol, from the same locality. These had the 
normal number of premolars. Such being th(‘ eas<*, I am disjiosed to 
regard the other characters given in the diagnosis as individual rather 
than sp(‘cilic, and to associate the Fort Klamath mole with S, cali/oiincus, 

DES(’UirTlnN OF THE TAPE SFFU niEN OF SOALoFS AAXEFS, (’ASSIX. 

Xo. 3725, F.S.X.M., Oregon, F. S. I'xplor. Ex])etl. 

The typi‘ is a skin without a skull. It is in a good state of jireserva- 
tion except for its discoloration from immersion in impure alcohol. 

From its small size and hmg claws, it may be judged to be a young 
indivi<lual. It measures as follows: 



nmi. 

Length ot bead and l)ody 115. 0 

Length ot tail 30.5 

Lengtli of fore foot (Avithont claws) 11.0 

Length t»f longest forcclaw 10. 0 

Length of hind foot. ( without claw ) 21. 5 

Length of longest liiiid claw 1.5 



RE31AKKS OF PUOFESSOU PETERS ON THE T5 PE SFEOniEN OF 
SOALOPS l.ATniANFS, P>ACH5IAN. 

‘‘0. S(‘iilnp.s Uiii)nmut,s l>aehmaim = 8V. Tou'usrnili Ihu'hmaii, Laird. 

*• Di(‘s(* ^\i t ist von Laehmann iiaeh eineni F.x(Uii])lar des Lerliner 

I 'roc. Cal. Acad. Nat. Sci., I, 1S55, p. 51. 

'.Slvclctnii, No. 3111; alcoliolit*. No. 2(l7i». 'rh<‘ latt« r is mentioned hy Haird. 

-Bull. Amer. Mns, Nat. Hisoay, 1S03, ]>. 200. 

*Proe. U. S. Nut. Mils., 17, p. 212. 
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Museums aufgestellt wordeii, welches von Deppe aiigeblicli aiis Mexico 
eingesaiult worcleu wiire. Das eiiizige Exemplar der Gattiiiig Smlops^ 
welches sich aber aus der Deppe’schen Saminluiig iin Berliner Museum 
(Xo. 712) befimden hatund befiiidet imd welches, daicli es als GSV*. lati- 
manus Bachmanu’ bezeichnet vorfaiid, ohiie Zweifel das Originalexem- 
plar der Baclmiauu’schen Artist, staimnt uicht aus Mexico, soiideru ist, 
wie aus dem Eingangsjouriial der Deppe’scheii Saiiimhiug hei-vorgeht, 
aus 3Ioiiterey in Califoriiicii eiiigesaiidt uiid im October 1834 in Sta. Clara 
(Sonoraf) gesammelt wordeu. Es gehdrt dieses Exemidar auch. iiicht 
zu der eigeiitlichen Gattung Sc((Joj)s^ soudern zu Sca2)(un(s Baird niit 44 
Zahneii uud stimmt uicht allein nach Baird's genauer Beschreibuiig, 
soudern auch naeb Yergleichung init eiuem zweiten Exemplar, welches 
wir Ilru. Dr. E. Jagor aus Galiforuieu verdaukeii, dundiaus niit aSY 
Tofvnseudi iiberein. Es muss daher der Sc. latimamis aus der Liste der 
Siiugethiere gestricheu werden.^^^ 



DESCRIPTION OF THE TYPE SPECI3IEN OF SOAPANUS ANTIIONYI, 

J. A. ALLEN. 

No. Male. San Pedro ^lartir Mt., L. Cal, (altitude 7d)00 It., May 8, 1803). 

Collection of American ]Musenm of Natural History. 

This siieciineu is a well-preiiared skin accompanied by a skull. The 
fur is rather dark and fresh-looking, giving the impression that it is 
the new summer pelage. 

The skull has but three premolars above and below. The lirst 
premolar is apparently the one missing. Whether this difference 
is merely an individual peculiarity can not, of course, be determined 
until more specimens shall have been collected. The teeth are much 
worn, and the contour of the skull indicates that it is mature or old. 

The dimensions of the skull are as follows: 



mm. 

Total length 30. 0 

Dasilar length 24. 7 

Palatal length 13. 5 

IMastoid laeadth 15.7 

Zygomatic breadth 12,8 

Facial breadth 8.8 

Breadth between and PM^ 4.6 



[^Translation.] 

‘^6. Soalops latinianus Bachman— *8c. Toivnseudi Ibachman, Bair<l. 

‘‘This species was based by Bachman on a specimen in the Berlin ^Museum which 
had been forwarded by Depi^e nominally from Mexico. The c>nly specimen of the 
genus ScaIoj)s, however, from Deppe’s collection which has been and is in the Berlin 
Musenrn, No. 712 (and which, as I found it marked as ‘Sc. lat’nuanus Bachmann,^ is 
doubtless the original specimen of Bachman’s species), did not originate from Mex- 
ico, but was, as appears from the entry journal of Deppe’s collection, transmitted 
from Monterey in C-alifornia, and was collected in Santa Clara (Sonora ?) in October, 
1834. This specimen does not belong to the genus *S^ca?ops proper, but to Soapauus Baird, 
with 44 teeth, and agrees, not only according to Baird’s exact descri]>tion, but also 
according to a (‘omparisou with a secojid specimen from California, which we owe to 
Dr. F. Jagor, entirely Avith Sc. Townseudi. Hence the Sc. lathnanus must be stricken 
out of the list of mammals.’’ (]Monatsher. K. Akad. AVissensch. Berlin, 1863, p. 656.) 
Proe. X. M. vol. xix 5 
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The skin as now x>reserved has the following dimensions 

Total leDgtli 

Length of tail 

Breadth of fore foot 

Length of fore foot (without claw) 

Length of hind foot (without elaw) 



mm. 
124.0 
28.5 
12. 5 



12.0 

15.5 



Dimeusioufi of sliiUs of Scajniuus orarius. 
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Dimensions of skulls of Scajyanns caUfornicns — Contimied. 
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Genus PARASCALOPS, True. 

Parasealops. Tri^e, Proc. U. S. Xat. Mu.s., XATT, 189 }». 242. (Type: Srtilops 
hreiveriy Bachman.) 

Body fusiform. Ilead couieal. Xostrils lateral. Fore feet very 
broadj talpoid. Tail thick and hairy. Eyes minute. Auricular orifice 
large. Skull depressed ; tymj»auic bulhe annular. JMolars with a broad, 
trilobed internal basal lobe. Pelvis with no osseous bridges eoniiectiug 
the sacrum with the ischium. 

Dental formula: i, c, pm, iii, total, 44. 

From a detailed comparison of the skeletons of SvaJoj^s (ujuaticus, 
Scapanus tow nseudij and Sca 2 )(nms hrcwcri {or auwricanus) 1 arrived at 
the conclusion that the last two can not i>roperly be included in the 
same genus, and that Townsend’s mole really has a much closer affinity 
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Avith S, aqnatlcns than with S, hretceri. In an earlier paper I separated 
Brewer'S mole under the generie name ot‘ Parascalops? 

The (.'liaraeters which I rely on in making this redivision are to be 
found in the pelvis, the tympanic bulla*, ami the teeth. Upon com- 
paring the pelvis of the three species mentioned, it will be observed 
that in x^calops (ujuaticas and Scapanus iofnisendi the lateral processes 
of the sacral vertebra* have united with the iscliium in two places, 
the first o])posite the acetabulum and the second more posteriorly. In 
front of the lirst bridge on either side is a large oval vacuity or foramen. 
In addition tlie spines of the sacral vertebiu* in these two species are 
completel}" anchylosed together, forming one continuous ridge of bone 
(as shown in fig. 1). 

Turning to P<( rascal ops hreireri we lind that the sacral vertebra*, have 
no osseous connection with the pelvis posterior to the acetabnla, and 
further that the neural spines, though connected at their extremities 
by a continuous bar of bone, have vacuities between them, so that the 
several vertebric are readily distinguishable. 

In Scalops aquaftcus and Scapanus toicnscndl the tympanic bulhe are 
complete, and end externally in a small but well formed bony meatus. 
Ignite different conditions obtain in Parascalops hretreri^ in which the 
bulla* are irregularly annular and donotccmceal the tympanum or form 
a meatus. 

Finally, in Sralops aquatlcus and Scapanus iotcnscndl the crowns of the 
molar teeth consist of two large V-shaped external eusi)s, with a simple 
internal basal projection surrounding the internal edge of the anterior 
one. 

In 1\ bretccri the basal projection is trilobed and boumls the inner 
edge of both external cusps. 

On the basis of these characters alone it would be necessary to unite 
S. aquativus and S. iou'nsendl in the same genus Scalops,^ But the 
dental formula of S. aqiiatiinis (together with the relative size and ])osi- 
tion of the teeth) differs from tliat of Sca 2 )anas iownsoidi, and the genus 
should be retained. 



PARASCALOPS BREWERI (Bachman). 

UKEAVEirS MOLE; OR IIAIKV-TAILEI) MOLE. 

Scahps hrewci’i, 1»actiman, ]>oaton Jonrn. Nat. Hist., IV, 1842, p.32. 

Scaptuuia hrewcri, Arch. Sei. Phys. et Nat., IX, 1848, j). 247. 

Scapanus amcriranns, CoUK.a, Amer. Nnt., XIII, 1879, j). 189. 

PavascaJops hrewcri^ Truk, Proc. V. S. Nat. ]\Iu8.,XVII, 1894, p. 242. 

Size moderate (average length about 177 mm.). Snout acute; nostrils 
lateral, creseentic. Auricular orifice large, about o.o mm. in diameter. 

'Proc. U. S. Nat. Miia., XVII, 1894, ji. 242. 

-See the stiUemeiit of Flower and I.ydekker: “The right [of Scajtunns] to generic 
distinction is doubtful.^^ (Mammals, p. C30.) 
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Tail short, very thick, blunt, densely hairy and constric ted at the base. 
Toes not webbed. 

Color dusky brown, paler and grayer below. Hairs of the feet, tail, 
and snout brown, changing with age to white. 

Average diinensiojis (10 adults from Magnetic City, Xorth Carolina): 
Length of head and body, 140.0 mm.; tail vertebra^, oO mm.: hind foot, 
10 mm. 

Average dimension of skull (20 adults): Total length, 32.2 min.j 
mastoid breadth, 14.7 mm.,- length of superior tooth row, 13.0 mm. 

DESCRIPTION. 

Body fusiform. Legs enveloped in the integuments nearly to the 
wrists and ankles. Head depressed and triangular, produced into a 
conic'al snout. Snout extending about 0 mm. beyond the incisor teeth; 





Fig, 19, rppcr surfai i^. Fig. 20, Lower surface. Fig. 21, .Side view. 
, 1 13 times natural size.) 



naked above, furnished on the sides with warts, of which there are 
three or four on each side of the median line. Mystacial bristles promi- 
nent, the extremities of the longest extendijig to a point between the 
eyes and auricular orifice. Nostrils terminal, snbcrescentic, situated on 
the sides of a fleshy, granular pad. 

Upper lip thin and ridge-like, as in 
ISvnlopH (KinaiicuH; einarginate in 
front and joined to a narrow, ti'ian- 
guhir, naked area, which runs the 
length of the snout inferiorly. The 
median line of the lower jaw also 
naked. 

Front feet very broad, depressed ; 
their length (without the claws) 
about equal to their breadth. 

Upper surfa(*e sparsely covered 
with rather long hairs, whic h form a prominent fringe ])osteriorly ; the 
last joint of the digits naked. Inferior surface naked throughout and 
granular. Toes very vshort, subequal, not webbed. Second, third, and 








FORE FOOT OF PARASCALOPS BREWERI. 
Fig. 22, Upper surface. Fig. 23, Lower surface. 

( 1 times natural size.) 
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fourth ('laws sub(Miual and loug(\st; first and fifth, equal and inneh 
shorter. Claws loii^*, Ihic'k, blunt ; eonvex above, flat or eoiu'ave below. 
Hind feet narrow, about three times as lon^* as broad; their length 
exceeding that of the fore feet. Upper surface hairy; sole obtusely 
granular, with one well-d(dined tubercle about 
in th(‘ middle of their length. 

Toes short, snbequal, the first and fifth much 
fartluM' bai'k than tlie other three and with 
shorter claws. Claws compressed and pointed. 

Tail two- thirds the length of 
y JyA.V the head, thick, cylindrical, (‘on- 
stricded at the base and well 




('lothed with long hairs, which 






HIND FOOT OF TARASCALOPS 
BREWERI. 

Fig:, S4, Lower surface. Fig:.2.'), Upper 
surface. 

(Ifg times natural size.) 



nearly conceal the skin. 

Eyes concealed in the fur, 
minute, and covered by mem- 
brane. Xo external ear; audi- 
tory oritic'c coiniiai atively large 

(about o.r> mm. long); miK'li larger than in Scalops 
a(iu((ticus; oblong, with the long axis directed ob- 
liquely downwai’d antei iorly. 

(diaracter of the fur as in ScaJops aquaficus. Gen- 
eral color dark brown, with grayish and silvery retlec- 
tions; darker and browner than in Scalojh^ aquations. 
Under surfaces a little lighter than the u])per sur- 
face's. Tail, backs of feet, and base of snout dark 
brown, changing with age to mingled brown and white, and finally 
to pare white. Claws, pale. 

Young, silvery gray, with dusky feet and tail. 

Adult males with a more or less pronounced rusty suffusion around 
the wrists and at the extremity of the lower jaw. 



TAIL OF P.\RASC.\LOP.S 
BREWERI. 

X^tural size.) 



SKULL. 

Skull de]>ressed and conical. Occipital bioad, well advanced on the 
upper surfa<'(* of the skull. Parietal very large and broad, triangular, 
more or less acute anteriorly. Frontals ('onvex, narrowed anteriorly, 
and extending a considerable distaiu'C along the nasals, but not Joining 
the ])i’emaxilla*; tlieir lateral extensions form almost the entire anterior 
part of the orbital region. Xasals elongated, wedge shaped; their pos- 
terior half extending liackward between the frontals, almost to the 
])ari(‘tals; anterior extremities obliquely truncated and overlaid by the 
])remaxilhe so as to appear v(U\v narrow in adult skulls. Uachrymal 
linear. Palatal surface of maxilla* concave, with a sagittal median 
groov(*. Palate cmarginate beliind, t(*rminating o])])o.sit(' the last molar. 
Pterygoid iirocess small. r>asis])henoid inflated. Tympanies annu- 
lar. Zygomatic arch sleiub*!*, direct(*d obliipiely upward posteriorly. 
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Infraorbital foramen lar^e, bounded posteriorly by a very slight bar of 
bone. Lachrymal foramen large, situated in front of and above the 
infraorbital. Ilorizontal ramus of mandible curved upward anteriorly 
and downward ])osteriorly. Coi'onoid process quadrate^ with straight 
posterior margin. Angle similar bnt smaller. 

TEETH. 

Dental formula: i, -J ; piiq m, total, 44. 

First superior incisor very large, broad, and flattish: somewhat 
inclined inward and conuivent at the inner angle, notched in the mid- 
dle and furnished with a small but distinct external accessory cusp. 
Second and third incisoi's, canine, and first and second preinolars 
simple, conical, slightly curved, and comi)ressed. Third tmemolar simi- 
lar, but with a small compressed posterior accessory ciis]). The canine 
is the largest of these simple teeth and the lirst premolar the smallest; 
the second and third iireniolars are successively larger. The second and 
third incisors are similar, bnt the third is larger than the second. The 
fourth jiremolar is large, triangular, compressed, with a small anterior 
accessory cusp, a posterior trenchant margin terminating in a basal 
tubercle, and an internal basal cusp, or heel, which is bifid. The lirst 
molar is largest, the second intermediate, and the third smallest. They 
are furnished with large W-shaped external cusps as in the other 
genera and a prominent internal basal ledge, which is trilobed (or 
(juadrilobed in the lirst molar). In the last molar the posterior por- 
tion of the external cusp is aborted. 

The lirst lower incisor is similar to the upper one but smaller. The 
six succeeding teeth — namely, the second and third incisors, the canine, 
and the first, second, and third premolars — are simple and conical. All 
are subeqnal except the second incisor, which is larger and canine-like 
with an anterior trenchant margin. The premolars have obsolete basal 
tubercles. The fourth premolar is similar to the others, but furnished 
with more conspicuous anterior and i)osterior tubercles and a similar 
internal one. The lirst and second molars are equal in size and the 
third about one-third smaller. The are W-shaped in transverse section. 

The internal cusps are very prominent. The first molar has a distinct 
postero internal basal tuber(de, and the second molar similar tubercles 
both anteriorly and posteriorly. The anterior internal cns]) of the lirst 
molar is bilobed. 



SKELETON. 

The vertebral formula of Parasvalops bracer as determined from 
a skeleton in the National Museum collection, and two others in the 
collection of Dr. Merriam, is as follows: c, 7; d, 13; 1, d; s, 0; ca, 13; 
total, 45. The last caudal is rudimentary. 

There are eight intervertebral ossicles, the most antei ior of whidi is 
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between tlie last two dorsal vertebra*, and tlic most posterior between 
the last lumbar and first saerab 

The steniniu comprises 0 sei>ments including* the manubrium. The 
latter is as long* as the remaining* segments combined, and has the 
facets for the lirst pair of ribs at the beginning of its ])osterior third. 
The keel is broad, es])ecially anteriorly. The u])per surface is broad 
in front of the ribs, and furnished with a median crest. 

The humerus is about one-third longer than broad, while the clavi(*Ie 
- is ecpmlly as long as broad. 

The bones of the pelvis are approximated under the acetabnla, but 
those of the two sides do not meet. Tlie ]uibic bones are widely diver- 
gent i>osteriorly. The iliac bones are completely fused with the sacral 
vertebra* above, leaving only two small foramina on each side. The 
last sacral vertebra has a short broad transverse ])roeess (as in Condij^ 
hira)j whicdi does not touch the pelvis. 

In tlunnanns the 0,9 /W/c//’ormc is short and very broad at the base. 
Its distal end rests against the luoximal end of the first metacarpal. 
The terminal phalanges are irregularly bifid. 

Tibia one-sixth longer than the femur; the fibula uniting with it 
slightly above its middle point. 

GEOGUAPHICAL DISTUIIU"TIO]X. 

On the basis of the specimens and records examined, the range of 
the s])ccies may be stated to extend from the mountains of Xorth Caro- 
lina and AVest Virginia and southeastern Ohio in a northeasterly direc- 
tion across Pennsylvania, Xew Jersey, Xew York, and the Xew England 
States to Xew Prnnswick. The northwestern boundary skirts Lake 
Erie and Lake Ontario and follows thence the St. Lawrence Liver to 
Quebec and perhaps to the ocean: but for want of delinite records as 
regards Xew Brunswick, it must be deflected southward to follow the 
eastern boundary of Maine, with a slight inclination outward at Passa- 
maquoddy Hay to include Charlotte County, Xew Brunswick. 

The specimens examined are, with two exceptions, all from localities 
within the following boundaries: Beginning at Cleveland, Ohio, the 
line skirts the southern shore of Lake Ei*ie and of Lake Ontario to a 
])oint near tlu* exit of the St. Lawrence Liver; thence it ]>asses across 
Xew York to Lake George; thence across extreme western jMassachu- 
setts to northwestern Connecticut; thence in a southwesterly direction 
across Pennsylvania to the vicinity of Pittsburg; and thence to the 
starting imint, (Teveland, Ohio. The two outlying points from which 
specimens have been examined are tjuebec, Canada, and 31agnetic City, 
Xorth Carolina, at the foot of Loan ^lountain. 

From the n cords the range, as indicated above from s])eciniens, 
receives larg<* extensions, chiefly toward the northeast. The Xorth 
Carolina locality is connected with the main area through the record of 
Audubon and Bachman. They report having seen one near Led Sulphur 
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Siiriiigs, West Virginia, and obtained specimens in western Virginia.^ 
]\lr. Ibings’s collection contains several specimens from White Snl])hnr 
Springs, West Virginia. To the west, the next records wliicli I have 
found are tlioseof Langdon- and Brayton,^ who report that a specimen 
was taken at Bome, in Adams County, Ohio, and that the species is 
not rare in that locality. 

Mr. E. AV. A'ickers sent a specimen to the National Museum from Ells- 
worth, Ohio, and stated in a letter to me that he had also taken tlie 
species at Berea and Canton. lie remarks: 

This mole seems to take the })lace of the common mole, S. aquaticus or S. argen- 
tatuSy in the localities where I have lived — viz, Canton, Perea, and Ellsworth — fori 
have never taken a specimen of these species. 

Dr. J. A. Allen mentions a si)ecimen from Ilollidaysburg, Bennsyl- 
vtinia, which is in the Aluseum of Comparative Zoology, Cambridge, 
Massachusetts. This locality is in Blair County, in the mountains 
near Altoona. There are no records of tlie occurrence of the species 
in eastern Pennsylvania, but Dr. Abbott mentioned it in ISiJS among 
the mammals of Vew eTersey. Ele remarks that it mncli less abun- 
dant than the preceding [Scalo 2 )s aquatiGus]^ to which it bears a great 
resemblance.^” 

1^0 specimens are referred to, and I know of none fi*om tlie State in 
any museum. It would seem, therefore, that the occurrence of the 
species in ]STew Jersey requires contirmation. 

All the Vew York specimens examined were from Lewis and Oneida 
counties, in the northwestern part of the State, but Bachman had 4 
specimens from Troy, Bensselaer County."’ Baird remarks that the 
S]iecies ‘^is in reality very abundantly to be met with in the northern 
part of the State, and ap])arently to the exclusion of the more southern 
s])ecies with white naked tail, S. aquaticus.^^^ Vo siiecimens have been 
taken in any part of southern or southeastern Xew York, so far as 
I am aware. 

The type of the species came from Alarthas A'ineyard, Massachusetts, 
and ])r. J. A. Allen mentions a specimen from Warwick, Franklin 
County, as being in tlie Museum of Comparative Zoology.- Dr. Coues 
records its occurrence at Somerset, in Bristol County.^ 

If there are any records of the occurrence of the species in A'ermont 
or Vew Hampshire, they are unknown to me, but it is very probable 
that this mole is found there. 

I have examined no specimens from Alaine and know of but one 

1 Quadrupeds of Xorth iVmer., II, 1851, p. 175. 

2 Ohio Geol. Surv. Kept., IV, 1882, p. 9o, 94. 

^Journ. Cinein. Soc. Xat, Hist., Ill, 1880, p. 302. 

“^Geol. Surv. of Kew Jer.sey, 1808, p. 752. 

^Aiid. ct Bach., Quad, of North Amer., II, p. 175. 

6 Fifteenth Pept. N. Y. State Cabinet of Nat. Hist., 1862, Appendix A. 

7 Bull. Mus. Comp. Zool., I, No. 8, 1809, p. 222. 

* Amur, Nat,, XIV, 1880, p. 53. 
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mention of its occuiTeiice in the State. This was at Tipton, in Oxford 
County, near the western boundary.^ It probably occurs, however, 
generally in the State. 

Two writers affirm the existence of the species in New Brunswick — 
Tyrrell,^ who mentions no localities, and Chamberlain,^ who states one 
specimen was taken in Charlotte County in the extreme southwestern 
part of the Province. 

VARIATION. 

In the small series at hand, in which the majority of the specimens 
are from Locust Grove, Lewis County, Xew York, Ravenna, Ohio, and 
Magnetic City (foot of Roan Mountain), North Carolina, no appreciable 
geographical variation of color or size can be detected. A specimen 




from Quebec is not diiferent from the others, except that it is a little 
duller in color and browner, probably due to its having been in the 
collection for a long time. 

There is, however, considerable A^ariation with age. The feet, tail, 
and base of snout, which are dark brown in young individuals, become 
progressively more hoary with increasing age and are eventually pure 
white. In all the specimens in which the tail is hoary, the teeth are 
more or less worn, and sometimes A^ery greatly. The specimen which 
shows this albinism most strongly (No. 510, ]Merr. Coll., Locust GroA^e, 
New York), has stionger ridges on the skull than any other in the series. 

Un ^Musemn of Comp. Zool<)i>:y. Soo J. A. Allen. Pull. Alns. Comp. Zool., I, No. 8, 
18G1), p. 222. 

= Proc. Inst.. 3 ser. A'l, 1888, p. 82. 

^Bull. Nat. Ilisl. Soc. New Brunswick. X, 1822, p. 32. 
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This specimen presents a very peculiar appearance, as it lias the tail 
entirely Avhite, whitish feet, and a white hand around the base of the 
snout, while the body is of the usual dusky color. 

The specimens from North Carolina exhibit this hoariness less 
strongly, but few of them show indications of age. The individuals 
from Ohio show the variation no less than the others, so that it is (piite 
certain that the change is not local. 

Many adult males show a rusty color on the under surfaces, especially 
on the breast and throat, and also around the wrists. Tliese specimens 
remind one of the series of Sealops aqtuiticKs te.ranus from Tvockport, 
Aransas County, Texas, in which a similar suffusion is strongly pro- 
nounced. The white spots in the fur, mentioned by Professor P>aird,^ 
are to be found on the older individuals. 

Of the thirty-two skins from Magnetic City, North Carolina, three 
have small areas of ])ure white hair on the breast. Two of these speci- 
mens are females and the third a male. This last has a longitudinal 
white mark on the median line of the muzzle, which ends abruptly in a 
small orange-colored spot; the white on the breast in this instance is 
followed by an area of dull orange-brown; in fact, the base of the hair 
all around the white area is of this color. 

:\ioLTiNa. 

I have been able to make out veiy little regarding the shedding of 
the fur in this species from the series of about fifty siiecimens at com- 
inaiid. Only three specimens show indications of shedding, and the 
condition of the fur in these three is puzzling. 

In one(No. 00297,1). A,, male), obtained at Magnetic City, North Caro- 
lina, jMarch 20, 1894, the new fur covers the under surfaces of the animal 
completely, while on the upper side of the body tlie new fur is starting 
on the posterior half of the back, but is still concealed in the old fur. 
In the second specimen (No. 00298. 1). A., male), obtained at the same 
locality as the tirst about a month later, namely, on April 24, the new 
fur has attained about half its full length over the whole of the lower 
surfnees and on the posterior half of the back, but it is still everywhere 
concealed by the old fur. The third s])ecimen (No. 52)82:>, D. A., male), 
obtained at the same locality as the last, about three weeks later, but 
in the preceding year (^lay 10, 1890), shows only a very small x)atch 
of new hair on the crown of the head, and there is a small amount of 
concealed new hair immediately around this area. There is besides a 
band of new hair visible on the breast: elsewhere the old hair still 
prevails. 

As the specimens are all males, it is difficult to understand why the 
one taken latest shows the least advance toward a change. As regards 
this one, since it was taken in a different year from the other two, it 
may be supposed that the s])ring that year was less advanced than in 



^ ^Mammals of North America, p. 68. 
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lS04j but this ’will not affect the two taken in the latter year. More 
specimens will be needed before the exact dates of molting' can be 
ascertained.^ 

HISTORY OF PARASCALOPS RREWERI. 

This species was first made known by Ibichman in lS42y under the 
name of Scalops breiverL Afterwards, in 1848, it was transferred by 
Pomel** to his genus iScapanus and two years ago 1 made it the ty])e 
of a se])arate genus, which I named Parascalops.^ 

In 1879, Dr. Cones recommended the use of the name Scapama^ amcrh 
raniis'^ for the species, on the ground that Harlan, in his Fauna Ameri- 
cana,^ ])ublished in 1825, employed at the head of a description, which 
he (Dr. Cones) thought applicable to the j)resent species, the name 
^^Talpa amcricana,'^ derived from a manuscript of ^Villiam Darton. This 
view is untenable, however, because Harlan’s description is wholly a 
translation, word for word and paragraph for ])aragra])h, of Desma- 
rest’s description of Talpa earopaa,'^ with only a word or a sentence 
here and there omitted. lA en the measurements are included. It is 
evident, therefore, that Harlan coi>ied nothing from Bartoifs manu- 
script, and that the latt(‘Fs name is a nomen nndnnu 

In support of his imsition Dr. Cones cites the remark of Audubon 
and Bachman that Harlan had described the skull of the species we 
have since described and figured as SeaJops lireweru, having forty-four 
teeth. These autliors were deceived, however, for Harlan’s description 
of the skull in question is a literal translation of Desmarest’s descri])- 
tion of skull characters of the genus Talpa, 

There were specimens of Brewer’s mole in the ]Museum of the 
Zoological Society of London ])rior to 1829. Bichardson knew of 
their existence, but thought that they were true moles” — that 
is, I'epresentatives of the genus TalpaP Audubon and Bachman 
examined them at a later date and found that they were specimens 
of Brewer’s mole.^'’ 



^ In Mr. Bangs's < <)llertiou a male taken at "White Sulphur Springs, West Virginia, 
April 20, has the new fur on all the lower snrfai'ea except the posterior part of tlie 
abdomen, whih? on the rest of the body the old fnr is still in place with the new 
eoneealed under it. A young male taken at the same place May 31 has all suininer 
fur. 

-Boston .Journ. Xat. Hist., IV, 1842, p.32. 

3 Arch. Sei. IMiys. et Nat., I.X, 1848, p. 247. 

•«Proc. U. S. Xat. 3Ins., XVII, 1894, p. 242. 
sAiner. Xat., XIII, 1879, pp. 180-190. 

‘■•rage 43. 

’Maimnalogie, pt. 1, 1820, p. 100, 

^Audubon X Bachman, (Quadrupeds of X'orth America, III, 1854, p. 219. 
^Riehardson, Fauna Bor. Amer. ^lam., 1820, p. 12. These specimens are probably 
>Tos. 163c and 113d, marked Talpa curopaa with a query in Waterhouse’s Cat. Mus. 
Zool. Soc. London, 1838, p. 10. They were presented by doshna Brookes. 

•®Andnbon A Bachman, Quad. Xorth Amer., Ill, p. 254. See also Godman, Amer. 
Xat. Hist., I, 1831, p. 100, footnote. 
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Ehnensions of skidli of Parascalops hreiveri. 
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Genus CONDYLURA, Illiger. 

Condijluray Illiger, Prod. Syst. Mamin., 1811, p. 125. Sorex crishitHS, 

Linn.) 

Scalojhs, Fischer, Zoogiiosia, III, 1811, p. l.‘)6. (Tyi^e Sorex cristatus, L.) 

Talpusorex, Schinz, Cuvier’s Thierreich, IV, 1825 (?), p. 312 (tide Fischer). (Not 
Talpasiorex. Lessox.) 

Ixhivasier, Wagler, Nat. 8yst. Ainpbib., 1830, p. 11. 

Astromyctes, Gray, ListMamm. Frit. Mus., 1813, pp. xxiaiid 70. {Xomett nudum, 
credited to Harris, who does not use it.) 

Astromydes, Plyth, Cat. Mamm. Asiat. Soc. Mus., 1863, p. 87. 

Skull elou.vatecl. Iiiterorbitul eonstriction slight. Premaxilhc pro- 
truding*. Anterior iiares directed oblicpiely upward. Tympanic bullie 
ineomplete. Palate abbreviated posteriorly. Angular process of inaudi- 
ble linear. 

Pelvis without osseous bridges beliind the acetabuhiiii. Caudal ver- 
tebne numerous. Manubrium stern i moderate. 

JJenial fonnala c, pni, m, f; Total, 44 Second upper and 
third lower incisors minute. Premolars trieuspidate. 3Iolars with a 
broad trideiitate internal basal ledge. 

Nostrils anterior, surrounded by a series of large radiating tactile 
processes. Tail long and scaly. Fore feet broad, fossorial, furnished 
with an os falci/orme. Hind feet elongate. 

The genus Condyhira is not closely allied to any other existing genus 
of moles, if osteological characters can be relied on. The peculiar 



78 



mcrisioy of ameficax moles— tefe. 



VOL. XIX. 



eoufonimtioii of the skull and angle of the Jaw, the form of premolar 
and incisor teeth, and the development of the nasal ai)pendages are 
unicpie. Of American moles SeU rot rich ns is peril a])s the nearest ally, 
but the gap between the two genera is considerable. In the form of the 
])remolars Ave are reminded of Tatpa^ but there is no close resemblance 
otherwise. 

In the modification of the fore limbs for fossorial purposes, Coudy- 
lura does not reach the degree of specialization found in Sc(tlops and 
Taljxi. The humeri arc relativcl}" ipiite elongate, and the saim‘ is true 
of the clavi<des, while the manubrium of the sternum is only mod(*r- 
ately king. We owe the name ('ondylurn to the tViulty tignre of the 
animal given by l)e La Faille, in Avhieh the tail is represented as eon* 
stricted at intervals, the Avhole resembling a string of beads. From 
this Illiger was led to include in his diagnosis the expression ^A*auda 
mediocris nodosa, ’’ and to liestow an inappropriate name. 

CONDYLURA CRISTATA (Linnaeus). 

STAK-NOSED MOLE. 

Sorvx erhiatns, Linn.kus, Syst. Xat., lOtli <h 1., 1758, p.5a. 

Talj>a longicuudaia, Erxlebex, L’eg. Anim., 1777, p. 118. — Siiaav, Gen. Zool. I, 
1800, ]).,523. 

Talpa ctuiadaifiis, De la Faille, Xatiiroesch. des ^Mnulw., 1778, p. 3, t. 1 (tide 
r'ischer). 

Talpa crisiaia, Kfre, Aiiiinal Kingdom, 1792, p. 201. 

Talpa radiata, Shaw, Gen. Zool., Maiiim., 1, 1800, p. 523. 

Sorex radiatitu, Shaw, Gen. Zool., Mamm , I, 1800, p. 531. 

Scalojys cristatas, Fischer, Zooguosia, III, 1811, p. 156. 

Condylura crisiafa, Desmarest, Joiirn. de Fbys., LXXXIX, 1819, p. 230; Mani- 
malogie, I, 1820, p. 157. 

Tondijlura loufjicaudata, Desmarest, ^lammalogie, I, 1820, p. 158. 

Coiuh/inm macroiu'a, Harlan, Fauna Americana, 1825, p. 36. 

llhhtastcr macrouras, Wagner, Suppl. Schreber, Sfiiigetb., II, 1841, p. 115. 

Condylura praainaia, Harris, Poston dour. Fbilos. and Ibe Arts, II, 1825, ]). 582. 

lihinaster cri8f<(ias, AVagler, Nat. Syst. Ampbib., 1830, p. 14. 

Jihiuasicr lonyicaadatus, AVagner, Sui)pl. Sebreber Siiiigetb., II, 1841, ]). 116. 

Astromydrs cidsfatus, Plyth, Catal. Mamm. Asiat. Soc. Mus., 1863, j). 87. (Not 
seen.) ^ 

Size moderate. Nasal cutaneous processes Avell developed, Uli in 
number, of which 18 are marginal and the remaining 2 pairs inserted 
on the nasal disk. Feet scaly. Fore feet fossorial, one half as long 
as broad (including the claws). Eye comparatively large. Tail about 
three-fourths the length of the head and body, scaly, Avith scattered 
liairs; in winter, greatly enlarged, but with a constricted base. 

Color above, dusky brown; beloAv paler and grayer. Feet dusky. 
Tail indistinct!}^ bi(*olored. xA narrow ring of Avhite at the Avrist. 

Arcraye diminsions (P fresli specimens, males and efmales, from 
Locust GroAXN Xcav York). — Total length, 202 mm. 

MVbat is Talpaaorcx (Condylnra) Jissijjcfi ? iu Aliudiug’s Geog. A^'ertbeilimg der 
Saugetb., 1829, p. 64? 
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Average dimensions (21 alcoholic specimens, males ami females). — 
Total length, 170 lum.j tail vertebne, 71.8 mm.; hind foot and claw, 
27.1 mm. 



Average dimensions of sJcuUs, 

mm. 

Greatest length (9) 35. 2 

Basilar length (Hensel) (10) 27.6 

Greatest zygomatic hreaOth (7) 10. 

Palate length (10) 13. 

Length of upper tooth row (base of crowns) (11) 15. 

Breadth of postorbital constriction (11) 7.1 

Length of mandible, from inner base of incisors to end of angular process (11). 21.8 



Ti/})e loca I itg, — Pennsylvania. 

Geographical distribution . — linpert House and Moose P^actory (Ilnd- 
son Bay), Quebec, Ontario, and Manitoba on the north, southward to 
Minnesota on the west, to Virginia on the xUlantic Coast, and in the 
Alleghany Mountains to the boundary of South Carolina. 



DESCRIPTION. 



Form robust. Legs short. Snout broad and only moderately elon- 
gated, extended about 7 mm. beyond the anterior upper incisors in 
adults. Xostrils circular, opening forward on the surface of a naked 
'‘disk, which is surrounded by a fringe of 22 naked 
lanceolate processes about 4.o mm. long. These 
processes are symnietrically arranged, 11 on each 
side of the median line. Those forming the inner 
pairs above and below the nostrils are smaller 
than the others and have their origin on the an- 
terior face of the disk rather than on its margin. 

The upper surface of the snout is naked as far 
backward as the point reached by the extremity 
of the nasal processes when laid back upon it. 

Corner of the mouth anterior to the line of the eyes. Ui)i)er lip 
grooved in the median line below the nasal disk. Inside its margin a 




NASAL DISK OF CONDYLURA. 
(Twice natural size.) 




SNOUT OF CONDYLURA CRISTATA. 

Fig. S'', Ujjper surface. Fig. 29, Lower surface. Fig. 30, Side view. 
(Natural size.) 



thin ridge extends from the median line nearly to the corner of the 
mouth. Lower jaw naked at the extremity. 



W LO 



80 



IIEVJSIOX OF AMEIUCAX MOLES— TRUE. 




FORE FOOT OF COXUYLUKA. 

Fi^'. 31, Lowt-r .siirfaie. Fig. 3i?, Upper surface 



(Natural size.] 



couciive below, except at tlie 




(Natural size.) 






Eyes lai'ge for a member of this family (IJ mm.)? sunh, partially 
covered by the thick lids posteriorly ami concealed by the dense fur. 
(Not visible in dry skins, but may be found by parting the fur.) 

Ear-conch wanting. Aniicular aperture situated above the line of 
fore leg; large, irregular in outline, elongate, its long- 
axis directed obliquely downward anteriorly. It has a 
broad inteinal projection below, 
and a small se])arate ml de sac at 
the posterior end. The aperture 
is entirely concealed by the fur, 
but its position is indicated by a 
slight depression. 

Fore feet large, but less so than 
in Scalops. Their breadth almost 
exactly one half their length (in- 
cluding the claw). Ealins naked, 
covered with moderate- si zed 
rounded scales. Outer (or upper) 
edge of the second, third, and fourth toes with three conspicuous flat- 
tish triangular tubercles; the lirst toe with two, the fifth with none. 
Ba(*ks of the hands covered with moderate- 
sized polygonal scales; those on the toes 
larger and somewhat symmetrically arranged. 

First toe shortest; the second, 
third, and fourth progressively 
longer; the fifth about as long 
as the third. Claws deimessed, 
broad, obliquely set; sligntly 



HIND FOOT OF rONDYLCRA. 
Fig. 33, Rower Mirfacc. Fig. 34, Upper 
surface. 



tij>. ^Marked on the u])per sur- 
face with inconspicuous longi- 
tudinal furrows. A single row 
of long, rather stiff hairs sur- 
rounds the palms, and there 
are two hairs only at the inner 
edge of the base of each claw. 

The hind feet are one-fourth longer than the fore feet, 
narrow, scaly. Claws long, compressed. A large de- 
])ressed tubercle at the base of the hallux. Toes naked 
(exce]>t that there are a few hairs at the base of the 
claws); metatarsus hairy oidy on the outer portion of 
the u]>per surface. 

Tail in adults thick, conical, depressed (sometimes terete), with a 



35 . 

TAIL OF CONDYLUUA 
(2^ nutural size.) 



slender base; covered with small scales in regular rows, from thedistal 



margin of each of which three hairs ])rojeet. These hairs are every- 
where equally distributed, and arc sufficiently numerous to partially 
conceal the scales. 
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Flu* long, dense, and shining, coarser than in other American 
moles 5 consisting of two kinds of hairs, (1) a long, ^ line, erenulate 
under fur with enlarged tips, and (2) still longer, straiglit hairs, also 
with enlarged and tapering extremities, which in adults are generally 
more or less curved. 

Color above rich, dusky brown; on the sides i)aler; on tlie under 
surfaces still paler and tinged with gray; young more reddish brown 
throughout; hairs dark plumbeous, except at the extremities; those 
on the face and chin in adults often nearly pure white; a ring of pure 
white fur around the wrist, the ankle, and the eye. Tail colored like 
the body, dusky above and slightly paler below, with paler or commonly 
white hairs on the under side at the tip or sometimes entirely white 
tipped. Backs of the fore and hind feet dusky. Fringe of the manus 
sordid white. Whiskers dusky. Claws pale. 

Mamnue 4 pairs, 2 pairs inguinal and 2 pairs ijectoral. 

SKULL. 

Facial portion long and narrow. Anterior uares directed obliquely 
upward, rreniaxilla^ extending much beyond the nasals anteriorly; 
the anterior half of the facial portion horizontal and the posterior half 
rising nearly at a right angle and meeting the nasals in their anterior 
fifth. Xasals terminating anteriorly in an acute point in adults, but 
truncate in the young; their sides parallel in the anterior half, but 
meeting in a very acute angle t)osteriorly where the nasals are inserted 
between the defieeted borders of the frontals. Parietals irregularly 
triangular, emarginate on the median line anteriorly. Squamosal with 
a broad prolongation behind the tynqninic bulla. Zygomatic arch short, 
straight, directed obliquely upward ])Osteriorly, The squamosal sup- 
plies only a short portion of the posterior end of the arch, the remain- 
der being apparently composed entirely of the zygomatic |)rocess of the 
maxillary. Xo malar can be detected even in the youngest skulls. 
The maxillary throws out a slender process which bridges over and 
confines the infraorbital foramen, and the distal end of this process is 
dilated and abuts against the i)osterior end of the lachrymals and also 
touches the neighboring margin of the frontal. The lachrymal is large, 
oval in shape, and lies on the face of the frontal. Foramen magnum 
large and oval, about twice as long as broad. Tym])anie bulhe incom- 
plete l)ehiud and overlaid internally by the basisphenoid. Palate short, 
emarginat(^ behind, exposing the ethmoid and vomer. 

]\[andible with a slender horizontal ramus. Coronoid process large, 
erect, rather broad, and only moderately uncinate. A slight projection 
below the condyle on the ])OSterior margin of the ascending ramus. 
Angular process long and slender as in the shrews, moderately dilated 
at the proximal extremity. It is sliglitly bent inward, and twisted upon 
itself so that the outer surface looks obliquely downward and the inner 
surface ol)liquely upward. 

Proc. X. I\I. vol. xix 
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TEETH. 

Dental formula: i., e., ij pm., m,, total, 44. 

First upper incisors large, half ovate, curved inward and touching 
each other only at the extremities. Second incisor linear^ minute. 
Third incisor long and slender, with a small posterior basal tubercle, 
disappearing with age. 

The canine is the smallest tooth in the row, except the second inci>or. 
It is conical, compressed, with a small posterior basal cusp. The first, 
second, and third premolars similar to each other in form, but succes- 
sively larger; the lirst with a posterior, and the second and third with 
both anterior and jjosterior basal tubercles, of which the posterior is 
the larger. Fourth preinolar larger, with a small anterior basal tuber- 
cle, a posterior trenchant margin, and a large heel or internal basal 
cusp. jMolars broad W-shaped in transverse section, with a broad 
internal basal ledge, extending entirely across the inner side of the 
tooth and having a tricuspidate free border. The points in which the 
lines meet to form the letter W, as well as the extremities, are elevated 
into cusps or tubercle-like thickenings, of which the inner are much the 
most prominent. The first molar has a small anterior basal tubercle. 
The third is smaller than the other two and irregularly triangular, 
lacking the portion corresponding to the posterior fourth of the second 
molar. 

First lower incisor large, nearly spatulate in form, and inclined for- 
ward, so as to be horizontal. Second similar in form and position, but 
smaller. Third minute, with a sickle-sha])ed crown, and also inclined 
forward. Canine long, slender, and curved, with both anterior and pos- 
terior basal tubercles, of which the posterior is the larger. First pre- 
molar similar to the canine, but smaller. Second, third, and fourth 
l)remolars successively a little larger than the first and similar in form, 
but with a reduced central cusp and enlarged anterior and posterior 
basal tubercles. Between the central cusp and jmsterior tubercle and 
somewhat internal to them is placed an additional low tubercle. ^Molars 
compressed, W-shaped in transverse section, with cusps at the ])oiiits 
representing the intersection of the lines and arms of the letter, of 
which (‘lisps the external ones are much the largest and longest. The 
central inner one is bifurcated. 

skeli:tox. 

In CuvieFs Le^*ons d'anatomie coini)aive the vertebral formida for 
C(>mlijlur<( is given as follows: 

0., 7; d.j 13; 1., G; s., d; ca., 17; total, 48. 

Bell ^ giv(\s the same formula, having i)erhaps copied it fiom Cuvier. 
In two skeletons in the ^Museum collection 1 find the following: 

C., 7; (1., 13; 1., G; s., d; ca., Ifi; total, dO. The last caudal is rmli- 
mcntaiy. 



’ In Todd’s Cycloj)e<li;i, Article luseeiii'ora. 
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The. intervertebral ossicles ai e well developed. Tbe sterimin consists 
of live seg'meiits, iiicliuling the niaiiul)rinin, which is as long ns the 
other segments combined. It has a deep keel and short lateral proc- 
esses near the aiitei*ior end for the articulation of the first pair of ribs. 

The scapula is very narrow, with the infra-spinoiis fossa obsolete, 
the acromion prominent and moderately uncinate. 

The humerns is one and one-lialf times as long as broad, and the 
clavicle nearly twice as long as broad, hence much less compressed 
than in ScnIop,s, 

The pelvis is contracted, but the iliac bones do not (piite meet below 
the acetabiila. There is no pubic symphysis. The sacrals dip down- 
ward behind the line of tlie acetabula and there is no osseous connec- 
tion between them and the ischiniw. 

The tibia is as long as the foot (inelndiiig the claws) and one and 
two-thirds times as long as the femur. The fibula united with it above 
its middle point. 

The terminal phalanges of the manns are bifurcated. The os falci^ 
forme is prominent and its distal extremity rests against a sesamoid 
at the outer base of the first metacarpal. 

aEOGRAPIIIGAL DISTUIUUTIOX. 

The range of the star-nosed mole covers an area extending on the 
Atlantic Coast from Xew Jersey to the mouth of the St. Lawrence 
Liver, and thence westward (with the northern limit at 51^ lat.) to 
James l>ay, ^Manitoba and ]Minnesota, and southward (in the mountains) 
to the boundary of South Carolina. The existence of the species in 
the Indian Teri itory and on the Pacific Coast is doubtful. 

The latest monographer of the insectivora, Dr. G. E. Dobson, gives 
the range of the s])ecies as follows: 

North America, widely distributed, from Nova Scotia and Hudson Pay to South 
Carolina and northern Tennessee, extending westward through the States to Oregon 
and Washington Territory.^ 

I am unable as indicated above to trace the s])ecies through so wide 
an area, either from the specimens examined or from the records in lit- 
erature. The specimens examined in the preparation of this work were 
from an area covering practically the whole of the Kew England and 
Middle States, with outlying localities in the Hudson l>ay region, Nova 
Scotia, Quebec, the mouiitains of North Carolina, and finally Minnesota. 
The boundaries of the area referred to are somewhat as follows: On 
the south, beginning at Washington City, and IMarshall Ilall, Mary- 
land, the line extends to Cleveland, Ohio; from thence along the Lakes 
to Ottawa, Canada; thence tlirough Montreal to Eastport, Maine. The 
southeastern boundary extends from Washington to New York, thus 
excluding southern and eastern ^Maryland, Delaware, southern New 
Jersey, Long Island, and southern Connecticut. The outlying points 



^ Monogr. of the lusectivora, j)!, 2, 1883, x^. 133. 
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are as follows: Jii Xortli Carolina, Roan Mountain; in Minnesota, Fort 
Ripley and Elk River; in the Ilndson Ray territory, ]Moose Factory 
and Rnpert House; * in Qu(‘l)ee, (todbont (about ISO miles east of the 
Sa.unenay River); in ]S"ova Scotia. Halifax. 

If a liiu‘ M ere drawn connecting* the outlying points above mentioned, 
it Mould roughly indicate tlie range of the si^ecies, as recorded in the 
literature, exce])t in oneort\\o directions to be mentioned ])resently. 
The range as thus indicated extends on the north to Xew Brunswick, 
James l»ay, and ^Manitoba, on the vest to ^linnesota, Iom a, and Illinois, 
and on the south to Tennes.see and North Carolina. 

Andnbou and Bachman sum up their knowledge of the distribution 
of the species as follows: 

This speeios is loninl sparingly in all the Isortheru and Eastern States. Dr. Eich- 
ardson sni)poses it to exist as far north as Lake Sii])erior. We obtained a speeiineu 
5 miles from the Falls of Niagara, on the Canada side, and have traced it in all 
the Ne\^" England States. We received specimens from Dr. Brewer, r»btained near 
Boston, and from W. O. Ayres, escp, from hong Island. We ('aught a few of these 
auiinnls near New York, and ol)taiued others from various })arts of the State. We 
saw a specimen at York, Fa., and found another at Frankfort, east of Philadelphia. 
We captured one in the valleys of the Virginia Mountains, m\ar the Red Sulphur 
Springs [West Virginia], and received another from tin* valleys in the mountains of 
North Carolina, near the lau'ders of South Carolina, and i)resnme it may follow the 
valleys of the Alleghany ridge as far to the south as those latitudes. We have never 
found it in South Carolina or Georgia, but to the west we have traced it in Ohio and 
the northern i>arts of Tennessee.^ 

A Cmiadiim Avriter, ^Ir. R. Bell, gives the species as common at IMoose 
Factory, riames Bay.^ Ricbardsoii had several specimens supposed to 
be from IMoose Factory, but he doubts that they were really from that 
locality. He Mrites on this ])oint as follows: 

As the most southern fur posts depending upon Moose Factory are situated upon 
the borders of Lak(-! Sui)erior, it is probable that they [the ^^3Ioose Factory speci- 
mens] came from that (piarter.^ 

Whatever may be the truth as regards Riehardsoids specimens, the 
fact of the oecurrenceof the species at Moose Factory is established by 
specimen No. IdOOl of the National Mnsenni collection, Mdiich Avas 
received from Dr, Walton Hayden in 1881. 

There was also in the National ^luseuin prior to 1885 a specimen (No. 
8901) received from B. R. Ross, of the Hudson Bay Company, who col- 
lected it at Rupert House in 1807.'^ There seems to be no reason to 

‘This spt'cimen is no longer in the Museum. It was sent some years ago to Cam- 
bridge, England. 

-(^uad. of North America, II, 1851, ]>. 112. 

^('anadiau Geol. Survey, ^lontreal, 1881, 48 DD. 

'’Fauna Bor. Anier., p. 13. 

■''Rnj)ert House is on .Jamt*s Bay, a little northeast of ]Moose Factory. The speci- 
men, an alcoholic, was sent to the iniisi'uiu of Cambridg(^ University. England, 
in 188.5, where it is still presumably to be found. Two shrews Avere received with 
the mole. 
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doubt that this specimen actually came from Eu]>crt House, whirl) is 
the most northerly point at which the species has been found. 

Couper records the presence of the species at Montreal, Canada, and 
also at the city of Quebec, wljere he says it is occasionally found. ^ 

An anonymous writer in the Natnraliste Canadien cites it as occur- 
rin O’ between the coast of Heaupre and the He d’Orleans,^ which is in 
the St. Lawrence Liver, near tjnebec. 

The Department ot Agriculture collection contains a specimen from 
much farther east, namely, at Godbout, on the north shore of the St. 
Lawrence, near its mouth and about 180 miles east of the Saguenay 
Liver. 

In Xova Scotia and Kew Erunswick the species is common, accord- 
ing to GilpiiC and Chamberlain.^ 

The Condyhira pra^inata of Harris was described fi-om a specimen 
from IMachias, ]\le.,"’ and in the Sixth lieport of the E>oard of Agricul- 
ture of ]Maine, it is also included among the mammals of that State.^ 

Zadock Thompson considered the species rare in Yermont. He caj)- 
tured two si)ccimens in Burlington.^ 

In Massachusetts it ^\as obtained in Essex County by Fowler,^ and 
Emmons and Allen record it as common in the State, but the latter 
remarks that it is more numerous in the eastern i>art of the State than 
elsewhere.^ 

Linsley captui ed a specimen at Stratford in Connecticut,^^ but Morris 
regards it as not very common in that State.^* 

Dr. C. C. Abbott records the sj)ecies from Xew Jersey, but remarks 
that it is not at all abundant, and that it is more frc(iuently met with 
in the central than in the northern or southern sections of the State.^“ 

Turning now to the AYest, I find that Kirtland, in 1838, had seen 
only one siiecimen in Ohio.^^ I have examined specimens from three 
localities in the northern ]iart of the State — Cleveland, Garrettsville, 
and Ellsworth. A specimen has been sent to the Museum from the 

^Forest aiul Stream, iHnvspaper, VIII, p. 290. 

^Nat. Canad., I, ]). 140. 

^Trails. Xova Scotia lust., II, pt. 2, 1809, ]>, 59. 

■*1)1111. Nat. Hist. Soc. New Urniiswick, 10, 1892, p. 32. 

® Boston Joiiru. Fhilos. and Arts, V, 1825, p. 580. 

^Sixth Tvept. Maine r»oard of Agric., p. 123. Dr. (Jeorge V. Merrill, Curator of 
Geology in the U. S. National Museum, lias very recently sent me a specitiien from 
AuOnrn, Maine. 

’History of Vermont, p. 28. 

^Ainer. Nat., IV, 1870, p. 701. 

■^Emmons, <,>nad. of Mass., 1840, p. XIX; Allen, Bull. ^Ins.jCoinp. Zool., I, No. 8, 
1809, p. 222. 

*^'Amer. Jonrn. Sci., XLIII. 1842, p. 347. 

** Forest and Stream, newspaper, VI, 1870, p.214. 

*“Geol. Survey of N. J., 1808, p. 752. 

Kirtland, List of ^Mammals of Ohio, 1838. Neither Langdon nor Brayton had 
personal knowledge of the occurrence of the star-nosed mole in Ohio. 
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last-mentioned locality by Mr. Ernest W. A^ickers. Mr. A^ickers wrote 
me in December, ISbo, tliat the star-nosed mole was authoritatively 
known to occur in the followiii^^ localities in Ohio: Cleveland and Berea, 
Ciiyaho.ua County; Canton, Stark County; Cuyahoga Falls, Summit 
County; Sutheld, Portage (^mnty; AA'eymonth, Aledina County; Ells- 
worth, Arahoning County; Butler, Bichland County;^ Xew Philadel- 
])hia, Tuscarawas County.^ lie states that the last-mentioned locality 
is the most soutlierly xmint at which the species has been found in the I 
State. 

Air. Charles Dnry, secretary of the Cuvier Club of Cincinnati, in a 
letter dated January 4, 1800, has, however, furnished me the following 
information regarding the possible occurrence of Condylum near that 
city: 

Tliero is one speeiineii of Conihjlura crisfaia in the Cuvier Chib collection that was 
sent to ns from Imliana, near the Ohio State line, a few niih*s north of due west from 
Cincinnati. This is the only specimen 1 ha^ e seen from the vicinity of this city. In 
twenty-live years’ collecting in this vicinity I have never run across it myself. So 
it most be (‘xceediiiiily rare here. I believe there are no si)eeimens in the Natural 
Hist(»ry Society’s collection. 

The first si)ecimen from Indiana, according to Evermann and Butler,^ 
was obtained near Denver, Aliami County. It was de])osited in the 
museum of the Indiana Xormal School and afterwards destroyed by fire. 
Another specimen was obtained near Deedsville, in Aliami County, j 
in 181)4. I 

Prince Alaximilian did not see anything of the species at Xew liar- i 
mony, on the southern boundary of Indiana, during his sojourn thei*e j 
in 1833. He remarks: Scalops canadensis vchit iiberall llaufen auf, 

wie miser Alaulwurf und ist sehr gemein, dagegen kommt hier Condy- \ 
him nieht vor, die in Pennsylvanieu gemein ist.’’'^ j 

Aliles regarded the species as rare in Alichigan in 1861, and bad seen ; 
but one.® Tenney saw one at Niles, Berrien County, in 1869.® An 
anonymous writer in Forestand Stream newspaper, 1877, remarks: ^‘Is 
rarely seen within the limits of the State [of Alichigan], 1 believe, hav- j 
ing seen but one specimen, and heard of but two more.’^ ) 

Alessrs. Evermann and Butler, however, (piote Prof. J. B. Steere as ' 
stating that the species is abundant at Ann Arbor, in low swampy 
ground which has been draiiu‘d, and that he had taken it in Ionia ^ 
County.* 

* See Ceol. Survey of Ohio, IV, p. 17D, footnote. ^ 

-Sc(^ his ])M])cr in the Third Annual Report of the Ohio State Academy of Science. 

His observations are also noted by Evermann and llutler in Proc. Indiana Acad. 

Sei., 18‘I3, p. 

•■^Loc. cit. 

‘’Max. zu Wied, Reisc, I, i>. 174. * 

®(^at.alogue of the Animals of Michigan, ISbl. | 

’Amer. Nat., V, 1871, p. 1114. 
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Kennicott considered the species not abundant in Illinois, but records 
it from Cook County.^ 

Xo specimens were reported to Dr. J. A. Allen from Iowa, but lie 
reg’arded it as doubtless occurring;' in the eastern ]iart of the State.^ 

La])haiii stated in 1852 that there was a specimen from ^Milwaukee, 
Wisconsin, in the ]\Iusenni of the Natural History Association at 3Iad- 
ison,^ and Strong states that its range includes the priiirie region of 
the southern and central portions of the State."* 

There is a specimen of the star-nosed mole (Xo. 9G4) from Hinckley, 
Minnesota, in the ^Museum of the Geological Survey of Minnesota.'^ 
according to the list of siiecimeiis imblished in the report of that survey. 

We come now again to the outlying districts, liichardson includes 
the species among those which ‘^may occur’' in his Limestone Tract, 
blit only in the southern portion. This portion of the tract is practi- 
cally equivalent to Manitoba. He did not obtain any specimens from 
thence.^ 

Mr. Thompson Avrites regarding Manitoba: ^Olr. Hines informs me 
that he has seen specimens of this mole taken Avithiii our province.'’" 
The exact points at which these siiecimens were seen is not mentioned. 

So far as specimens are concerned, there is no evidence that the 
siiecies is found anywhere in the Tuited Slates west of the ^Missis- 
sippi (with one possible exception of Fort liipley, ^Miimesota),^ though, 
as we have seen. Dr. J. A. Allen considered its occurrence in eastern 
Iowa ]>robable. 

Prof. Erwin H. Barbour has written me regarding the 0(‘currence of 
the species in Xebraska as follows: 

The star-iiosed mole has been reported to me repeatedly. However, I have never 
seen one. Students have reported it«8o frequently that I think its occurrenee in the 
State is reasonably sure. 

I have encountered a few positive statements in the literature, which, 
if correct, render it necessary to extend the range of the star-nosed 
mole to the Pacific Coast, as Dobson has done. On theoretical grounds, 
I am strong! 3 ^ of the belief that these several records must be incorrec»t, 
though a demonstration in a matter of this kind is hardly to be made, 

1 Trans. 111. State Agricultural Society. 

2Proc. Boston Soc. Nat. Hist., XIII, 1870, p. 1S7, 

^ Trans. Wis. Agric. Soc. II, 1853. p. 338. 

Geology of Wisconsin, I, 1883, p. 138. 

® Fourteenth Report Geol. Survey Miun., 1886, p. 142. Sec also Ames in Bull. Minn. 
Acad., 1871, p. 69. 

6 Fauna Bor. Amer., p. xxvii. 

’Thompson, Mammals of Manitoba, p.21. 

*'Fort Ripley, Minnesota, is on the cast side of the river in some maps and on 
the west side in others. The land office map of 1892 indicates a town of this name 
on the east side and a fort on the west side. The single specimen in the cf)llectiou 
probably came from the vicinity of the fort, and hence from the west side of the 
river. 
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as tlie fact tliat no specimens are now known does not ])reclude their 
bein^ obtained hereafter. 

It would seem iiii}>robabie that anyone who had examined one of 
these moles could mistaken its identity, considerinir the very peculiar 
character of the nasal ai)])enda«e. If mistakes have oceiuTcd, it must 
have been throuiih faulty field notes or lapses of memory. 

One of the records referred to is that of Woodhouse. In the zoology 
of Sitgreave's Zuni and Colorado Eiver Expedition, he remarks of the 
S]»ecies: ‘-Tliis animal is very common in the Indian Territory.’'^ 

Tie does not support this positive statement by mention of any loeali- 
ties, and there were no si)ecimens of the mole sent to the Smithsonian 
Institution with the mammals of the expedition. As no specimens have 
been taken within 500 miles of the Territory, the record would seem to 
need confirmation. 

The records relating to the racific Coast are equally i>ositive. Eich- 
ardson, in an addendum to the report on the mammals of the Fauna 
Boreali Americana, introdu(*es Condylnra macroura Harlan ( = C. cm- 
tata) with the following remark: 

Since the greater part of the preceding sheets were printed off, Mr. David Douglas 
has presented me with a specimen of this remarkable animal, ])rocnred hy him on 
the banks of the Columbia.- 

There can be no doubt that this specimen was a Coiuhjlura^ and if 
there is an error in this case it must be in the record of the locality. 
Douglas was on the Pacific Coast for three years, and had anijile oppor- 
tunities to obtain rarities, but lie also crossed the continent going and 
returning, and may have picked up this siiecimen in southern Canada or 
in the vicinity of Hudson Bay. This is, however, entirely an assumption. 

Another record occurs in Cooper and Siickley’s Natural History of 
Washington Territory, as follows: 

In 1852 I saw a very large star-nosed mole which had been killed at Orleans Baron 
Klamath Kiver. — G[ibbs]. 

Dr. Cooper saw at Vancouver, M’". T., in 185.3, a decayed specimen which had the 
appearance of having a radiated exeresocnee on the nose, bnt, being crushed and 
nearly destroyed, the specimen was unfit for preservation.^ 

In this second instance. Dr. Coopei' may of course have been mistaken 
regarding the identity of his specimen, as it was in smdi bad condition, 
but Gibbs’s statement is quite as positive as Eichardsoifs. It is to be 
regretted that Gibbs did not specify where he saw the sjiecimen he 
meidions. 

The doubt which I throw on these Pacific Coast records is based (1) 
on the fact that if accepted it is necessary to suppose that an area of 
1,200 or 1,400 miles in diameter in the middle of the range is uninhab- 
ited; (2) that no specimens from the Pacific Coast are to be found in 

’Sitgreave's Zuni and Colorado \l. Kxp., p.43. 

-Fauna Bor. Aincr., Mammalia, p. 281. 

3 Cooper and Snekley, Natural History of Wash. Ter., 18G0, chapter 3 (by Suekley 

Gibb.s), p. 108. 



NO. 1101 . 



FUOCEEDIXGS OF THE XATIOXAL MVSEFM, 



89 



any collection; (3) that no naturalists fjiiniliar with the region, with 
whom I have communicated, have ever seen or know of specimens 
taken there. 

Mr. Walter E. Bryant wrote, under date of Eebriiary 11, 1895: 
have never lieaid of the oecurrenee of Condyhira cri^^fata in California 
nor on the Pacific Coast.'’ 

YAKIATION. 

This species does not appear to present a large amount of variation, 
either geographical or individual. As the material at command is not 
extensive, however, it is possible that more variation exists than can 
now be shown. 




The coloration is, on the whole, remarkably uniform, and the size 
does not appear to vary in accordance with the geographical location 
of the specimens. One of the adult specimens from Locust Grove, Xew 
York, is much more reddish on the under surhices than others from the 
same locality. This is especially true about the base of the tail. A 
skin from Erie, Pennsylvania, has much fewer coarse hairs on the belly 
than other siieciiiiens. These are rpiite widely separated and are light 
colored and shining, so that they give to the under surface a some- 
what peculiar appearance. In many of the specimens a few of the 
longer hairs of the npi)er surface are white. In a young specimen from 
Fort Pipley, 3Iinnesota (No. 5G7, N. M.), and an adult from Halifax, 
Nova Scotia (No. 3908, N. M.), the tip of the tail is white. This appears, 
however, to be merely an individual variation. In the former specimen 
also, that from Fort Eii)ley, the last lower premolar on the left side 
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lias two eijiially aiul proniincnt central cnsps, instead of one. 

The tooth on the right side of the mandible is normal. 

In several specimens the niinnto second upper incisor, or the third 
lower one, is absent on one or both sides, but unless the skull is in the 
best condition for study, it is extremely difheult to determine Avhether 
these teetli have merely fallen out, or whether they were absent from 
the first. 

MOLTINiJ. 

The series of skins of tln^ star-nosed mole obtained by iMr, Hangs at 
Belmont, ^Massachusetts, between October 0 and October 8, show that 
molting was then in i)]-ogress. A male taken October 8 has the summer 
fur still in ])lace all over the body, but new fur is concealed on all the 
ui>per surfaces, la anothei’ male taken at the same date the new fur 
has apjieared on the head and rump and also on the throat, and is 
springing up all over the back, though still concealed. On the loAver 
surfaces, exce])t the throat, the summer fur still holds place. In still 
another specimen taken at the same date the condition of the new fur 
on the l)ack is the same as in the last specimen, while on the lower sur- 
faces the new fm* has appeared everywhere except on the throat and 
legs. Two males taken October G and October 7, resi>ectively, are about 
in the condition of the second specimen mentioned above. 

The change is c'anled to its completion in 31r. Bangs’s series from 
Digby, Xova Scotia. In specimens taken from October 10 to October 
21 the upi>er surfaces are all coA'ered by new fur, while the lower .sur- 
faces all have the summer fur, with the new concealed under it. In 
males taken October 27 and October 30 the change is complete and all 
summer fur has disappeared. 

From these specimens Ave learn that the Avinter fur of this mole first 
appears on the surface about October G, (in the Xorth), completing its 
growth first on the head and rum]), then on the back, and finally on the 
belly. Exactly when the ncAv fur first begins to sprout is uncertain, 
but must be earlier than Seiitember 19, as a siiecimen taken at Cape 
Edward on that date has ncAV fur concealed under the old. The rate 
of growth on the difterent i>arts of the body is not always the same. 

As regards the change from Avinter to summer fnr, it appears from 
Mr. Bangs's series that in XoA\a Scotia the males have completed it 
before duly IS. The females, as in other s])ecies, retain the winter fur 
longer. Oin* taken at Digby July 23 still has irregular patches of 
Avinter l‘ur across the back. A female taken Jul}^ 31 has the coni])lete 
summer coat. 

AGE OHAUACTERS, 

Young star-nosed moles are much redder than adults. The fur about 
the mouth and on the feet is also of a reddish-broAvn color, Avhile in 
adults it is usually whitish. The tail is also slender in the young. 

Besides the ordinary obliteration of sutures, a sign of maturity in 
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skulls of this species is tlie growth of median crests on the anterior 
portion of the sagittal suture, and on tlie jiosterior extremity of the 
nasals. This nasal crest is, so far as I am aware, unique among 
mammals. 

The teeth arc^ hut little worn in any of the specimens which 1 have 
examined, which would seem to indicate that they have a thicker coat 
of enamel than those of Scalops^ Scapcoius, and Parascalops, hi these 
the teeth show the effects of attrition at a comparatively early stage. ^ 

THK TAIL. AND NASAL DISK. 

It is a well-known fact that the tail of the star-nosed mole is subject 
to a periodical enlargement. An individual in this condition was 
described by Harlan in 1825 as a distinct species, but Godman recog- 
nized the fact (in a publicaition of the same date') that this charac- 
ter was not sjiecific. He stat<‘d that all the s])e(dmens with enlarged 
tails whi(di had been examined were males, and nmiarked: ‘Gt is 
most jirobable that the enlargement occurs only dunng the rutting 
season.’’ 

It now ap])ears that Godman’s opinion that the enlargement occurs 
only in males is not correct. Of ten completely labeled specimens with 
swollen tails which I have examined, five are males and five females. 
The swollen condition lasts at least IVom November to Api il, inclusive, 
and jirobably a month longei' in spring. The tail is not enlarged in 
any of the specimens taken in the summer months. 

It is iirobably correct to look upon this enlargement of the tail as a 
secondary sexual character, comparable to the growth of antlers in 
deer. It affects both sexes, howevei*, which is the exception rather 
than the l ule among deer. The enlargement occurs during the rutting 
season, as Dr. ^lerriam has remarked,*^ but the first litter is doiditless 
born while the tail of the adults is in the enlarged condition. Though 
the fact seems not to have been re(*orded, I Judge from the examination 
of an immature individual that this first litter appears very early in 
spring. This being the case, there would still be time for the pro<luc- 
tion of a second litter while the tails of adults were enlarged, but if 
more are produced, as Dr. Merriam states to be the fact, the later ones 
would be brought forth after the enlarged condition had disappeared. 
There are no observations, so far as I am aware, bearing directly on 
this point. 

CV female from Willinmstowii, Massaclinsetts (No. 7469). contains o eniUryos about 
12 mm. long, three on the right side of the nterns and tw o on the left. The fetus is 
rolled together in a compact form. The forefeet are pressed against the sides of the 
muzzle with the palms outward. Tlie hind feet have the soles presse<l together and 
the tail is curled over them. The cutaneous processes of the uose are rellexed over 
the muzzle. 

-Journ. Phila. Acad., V, pt. 1, 1825, pp. 1U9-116. 

^Trans. Linn. Soc. N. Y., II, p. 54. 
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The specimens ;it command have the tail as follows: 



Cat. nimibcr. 


Sex. 


Datn. 


Condition of tail. 


Preservation. 








Slemler 


Alcoholic. 


Xo. 2241, U.S. X. M 




a mie or 1 
July. 1 


do 


Do. 


Xo. 11142, r. S.X.M 




Jiilv — , 


do 


Sbin. 


Xo. 1124.5, r..S. X.M 




July 1 


do 


Alcobolic, 


Xo. nd'j, Morr... 




Jniy 2 ' 




Do. 


UuimniUerecI, V. S.X.^I. 




Jidy 


do 


Do. 


Uniiiimbia rd, Morr 




Auk. 2 




Do. 


Ko. 1027, Morr 


(Vonng).. 


Get. 8 , 


do 


Skin. 


Xo. 51.5, Merr 


:Male 


Xov. 12 1 


Swollen 


Do. 


Xo. 008, ^loiT 


' 


....do ...1 




Alcoholic. 


Xo. .510, Merr 


Female ... 


Xov. 24 




Skin. 


Xo. 517, Merr 


. Female... 


Xov. 25 


do 


Do. 


Xo. 520, Merr 


. Male 


Xov. 20 ' 


do 


Do. 


X'* 51 S 51«7*r 


]SIale 


do ... 


do 


Do. 


StO 51 oiT 


Female . . . 


do ...1 


do 


Do. 


Xo. 1083. r.S. X.M 


. Male ' 


Dee. 15 ' 


do 


Do. 


Xo. 52723, 1). A 


, Female... 


1 ISIar. 3 


iloderately swollen . . . 


Do. 


X^' -5‘!72J T). A 


. Male 


1 Mar. 31 


Less swollen 


Do. 


Xo. 52725, 1). A 


, Female... 


' Apr. 11 


Moderately swollen... 


Do. 


Xo. 15225, U.S.X'.iM 





: May 15 


Swollen 





xVlthough it is not the intention in this work to describe the anatomy 
of the various forms, in which direction much has been done by the 
late Dr. DobsoiD and others, it seems desirable to include an account 
of the nasal disk of Condyhira which was i)nblished about ten years 
ago by Mr. II. Ayres. As ^h\ Ayres's description of the anatomy of 
this remarkable organ is brief, ai]d is included in a publication not 
everywhere aeces.sible, I have thought it desirable to quote it entire: 

The stnirtnre and d(‘velopineiit of the rays encircling the end of the snout in 
ComlyJura liave not, so far as I am informed, been descriV)ed. However, in the 
related genus Talpn, Eimer- has studied the strnctnre of the snout of the common 
European mole, and considers it to be a highfy developed tactile organ, on account 
of the characteristic nerve endings found in the numerous and rounded papilla* cov- 
ering the surface of the end of the nose, 'riiis Ilexible snout is sharply marked oft* 
from the I’est of the nose by the entire lack of hair and hair follicles. 

In Condyhira the .snout is much longer than in Talpa, and carri<*s at its distal end 
a varying number of finger-shaped jirocesses, which bound a cnji-shaped or tlat ter- 
minal disk (fig. 3d), perforated on either side of its center by the oval nostrils (c. n.). 

Instead of a general distribution of the tactile papilhe over the surface of the 
snout itself, such as occurs in Ta/pa, one finds them confined, for the most part, to 
the Ilexible, finger-shaped processes (fig. 36). The papilla*, which are clearly visible 
to the unaided eye, appear, under a low magnifying power, as nniloniily rounded 
prominences disjiosed in more or less regular rows, extending in the direction of the 
long axis of the ray. 

It is e.videiit from the anatomical relationship of the two animals that Condyhira 
is only a highly moditie«l form of Talpa.^ The lengthened tail, the elongated snout 
with its remarkable tactile organs, together with the extended skull and the 
increas(*d number of teeth, are conditions indicating greater specialization ; but still 
easily derivable from the more jirimitivc taliiine form. It is (jnite apparent tliat the 
increase in the extent of the tactile surface and its more definite localization in the 
case of Condyhira are 011 I 3 ’ expressions of the existence*, of a higher functional 
activity than is ])ossessed by the homologous tract in 7'alpa. 



» Monograph of the Inseetivora, 

‘Arch, fiir mikr. Anatomic, VII, 1871, pp. 181-101, pi. 17. 

^To this view of the aftinity of the two genera I can not subscribe. F. W. T. 
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It 'svould be iuterestiiig to more of the habits of Coudtjhira in order to learn 

in what ri-speets they differ from those of Talpa, and by this means to ascertain the 
immediate causes of this remarkable sensorial adaptation. Since Talpa may be 
considered the more i)rimitive form of tlie two, it becomes a matter of considerable 
interest to trace the development of these finger-shaped jiroccsscs in Condi/lura. 
One would naturally expect that in their tirst stages of development they would 
simjily resemble the rounded elevations of the pajiillated tactile surface' of the 
snout of such a form as Talpa cuvop(v<i; the parts «)f the snout most freepiently brought 
in contact with foreign bodi(*s iiltimatcl 3 Mle- 
veloping the papillic to a far gi’cater extent 
than the remaining portions of the surfa<‘e. 

II 3 ' a gradual elongation of such elevations, 
to be accounted for on the priucijile of adap- 
tation to environment, the,y would acejuire 
the finger-like form ]) resent in Condijlura. 

Their arrangement on the edge of a subreni- 
form disk receives its explanation in the fact 
that the nerve endings are in this manner 
placed in a ])osition most advantageous for 
the exercise of their sjiecial function. 

When we trace the development of the 
snout in Coudylura, we find that the assumed 
method of growth is ver\' nearlj’^ an expression 
of what actnallj" takes place. In the course 
of the development there arises an interest- 
ing complication of the simiiler process, the evident meaning of which is the 
shortening, in ])oiut of time, of the growth of the ]>apilhe — i. e., it is an economic 
adaptation. This modification I shall now desciibc. 

At birth the star-nosed mole is nearl\Mlestitute of visible hair, and the tactile bris- 
tles of the facial ri'gion have not made their ap])carance at the surface. The snout of 
the 3 mung Coudijhim lacks all the distinctive characteristics of the adult, and the 
entire body resembles that of Talpa much more than it does its jjarent. On a close 
examination of the distal end of the snout of such a new-born animal (fig. 37), one can 
distinguish a tract of skin which covers four-fifths of the circumference of the organ 
(the iiart not specially" marked off is the median ventral fifth). This dermal tract 
extends for 3 mui. toward the liase of the snout and is marked off 
from the remaining surface bj^ a series of furrows running ]iarallel 
to the long axis of the body. A series of parallel ridges is thus 
formed, each ridge being boiimb'd on either side b^" a furrow. 
At their anterior and ])osterior ends these ridges ]>ass gradually 
into the neighboring smooth suiface. II 3 ' a gradual ingrowth of 
the bottoms of the fniTows each groove is deepemed and each 
ridge suffers a correspondingly” increased definition of form, while 
at the same tinu' the posterior cud of each groove grows toward 
its neighbor on either side. When the grooves have all united, 
there is fonned by their union a common groove which nearly^ 
encircles the snout and separates the tactile from the remaining surface of that 
organ. 



36. 

NASAL DISK OF CONDYLUKA. 
(Enlarged. ) 




cjn . — 



SNOUT OF YOUNG 
CONDYLUEA. 



Commencing at the posterior margin of the tactile surface and advancing towar<l 
the tip of the snout, the grooves deepen and grow toward each other in their bot- 
tom i>ortious until they finally coalesce underneath the ridges. The result of this 
process is the production of free, finger-shaped processes composed exclusively” of 
ectoderm, attached to the aute^or end of the snout in the manner already” described 
for the adult. 

These processes of the ectoderm become the tactile rays of the adult. The nasal 
area from which the tentacular i)rocesses are formed is not thereby denuded of 
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skin, but remains covered hy that portion of the primary surface which formed the 
bottoms of the ^xrooves and which has so increased in extent that rt this sta^e the 
surface is <mtircly and uniformly covered by <*ctoderm. No traces are left either on 
the surface or in the corinm of tlie extensive excision which has taken place. 

Tlie i)rincipal details of the process are readily seen on examining a section of 
the snout, such as is re])resent<*d in fig. 38. In this ligure 1 have drjiwu, with 
the aid of laimera outlines and with diagranimatic shading, a transverse section 
of that ]>art of the nose of a young Comhjhn'a indi<*ated by the line r, fig. 37. The 
following is a short account of the most iniiiortant histological details of the jiroc- 
ess. I'he entire circumference of the section is bounded by a thin layer ol 
ejiidermal cells c, beneath which all the formatiA'e ]irocesses take ])lace. In the 
stage of develojinnmt rejiresented in fig. 38, this layer only loosely covers the snout 
in the region of the iiaitilbe and later is entirely cast otV: but it remains in inti- 
iuat<‘ conuection with the remaining surface and functions as the true eiudermal 
layer, as at/. The letters op designate respectividy the eyiidermis of the tentaculif- 

erous area and that of 
the sense rays. The 
rays are embedded in 
a layer of fibrous tis- 
sue, which, however, 
does not entirely cover 
the outer surface of 
the ray. 

Sections of the ray 
pre.sent a crenatc mar- 
gin o wing to thei r pas- 
sage through the iiu- 
meroustactile jiapilbe 
which cov<‘r the sur- 
face of the ray ; there 
are three sharjily 
marked concentric 
layers of tissue to be 
observed in each : An 
outer, eoruihed layer 
of the eiiidermis, the 
dceyier ^lalpighiau 
layer, and a central 
rod of connective tis- 
sue within which the 
nerves and blood ves- 
sels are embedded. 
There arc no traces 

of hair follicles, sebaceous or sweat glands to be seen on the tentacles, but they 
occur in the yiroxiinal half of the teutaenliferous area, and only make their appear- 
ance on the surface of the snout after the tentacles have assumed their erect con- 
dition. At i and h arc seen the hair follicles with the young hairs. The corinm 
is an extensive layer tilling all the space between the epidermis and the nasal car- 
tilage. The small inns<des of this jiart of the face njipcar to be entirely embedded 
within this laver.^ 




TRANSVEHSE SECTION’ OF SNOUT OF YOUNQ CONDYLURA. 

[ Enlargred. } 

a = artiTies ; = ridgf-like reinnauls of the [irimitive eetoderui seen iu section; boundary 

line between Rete Malpighi i and coriuin ; cm = nostrils ; c = cornitied layer of the epidermis; 

cartilaginous tissue; ^ = hair follicle and accessory gland ; nasal cartilage; w< = nasal 
muscles; n ~ nerve supplying the mucous membrane of the nose ; o = the future outer surface of 
the snout; /> = papilla'; r = tactile ray, the line points to the central connective tissue con, 
through which the blood vessels and nerves pass ; r= vein. 



'On the Structure and Oevelojmient of the Nasal Kays in Condylura cristata. By 
II. Ayres. Biolog. Ceutralhlatt, IV, 1885, ])p. 350-360* 
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HISTORY. 

We encounter this species for the first time under the name of 
Sorex cristatas in the tentli edition of Liniueus's Systeina Xatime (1758, 
p. 53). He gives Pennsylvania as its liabitat, on the authority of Kalin. 
The description is recognizable, though in some respe(*ts faulty, as, for 
example, in relation to the number of processes of the nasal crest and 
the length of the tail. Ilouttuyn, in merely paraphrases Lin- 

lueus’s description and adds nothing. The description of the twelfth 
edition of the Systema Katura*^ is essentially the sann^ as that of the 
tenth edition. The lu^xt author who mentions the star-nosed mole 
appears to have been Pennant, who pul)lished the fii st edition of his 
Synopsis of Quadrupeds in 1771. I have not had access to this work, 
which contained both a description and a figure.** I suppose that the 
figure was the same as that which appears in the third edition of his 
work, publislieil in 1783. This latter figure, though crude, is recog- 
nizable, but the tail is too short, an error which seems to have been 
perpetuated for a long time. 

Pennant appears to have originated in his first edition tlu^ erroneous 
statement that the star-nosed mole subsists u])on roots. Ht‘ had, how- 
ever, the merit of jilacing the species among the moles rather than 
with the shrews. 

In the first edition he included also a description and figure^ of a 
‘Hong-tailed mole.” If this description is the same as that of the third 
edition, the phrase mole with a radiated nose” must have been over- 
lo(»ked by Erxleben, who records the species in 1777 under the name 
of Tnlpa Jonfjicanddta, and seems to have had no suspicion that it was 
related to the star nosed mole.*^ He records also the latter, uniting 
the descriptions of the authors who preceded him, including both errors 
and facts. He retains the species in the genus Sorex^ but states that 
“ Sorex cristafKs and aquaticus agree with tlie mole in the form of the 
body and its habit, but, so far as the teeth are concerned, have the 
structure of the shrews.'’® 

Sclireber, in 1778, copies LinnrGus and Pennant.'^ 

PennanPs figure of tlie star-nosed mole, in the third edition of his 
Quadrupeds, 1783, has already been referred to. It was apparently 
made from a specimen in the Leverian IMuseum.^ His figure of the 

^Nat. Hist, of Dirren, I deel, 2 stuk. 1761, p. 315. 

‘Lilia. 8yst. Nat., 12th ed., 1766, p. 73. 

^Cf. Liun. Syst. Nat., 13tli ed,, 1788, p. 112. 

^P. 314, No. 244, pi. 28, fig. 2. (Fide Gmeliii.) 

'‘'Syst. Regn. Animal., 1777, p. 118. Miiller iu 1773 (Des Liniie Natursystem, I, 
1773, p. 300) mentioiis C. crisfata under the name of “Die Ilaarnase, Sonx {ristata/’ 
but gives no new information regarding it. He does not mention the “long-tailed 
mole.’^ 

♦Loc. cit., p. 121, footnote. 

’Saiigethiere, 3 Th., 1778 (?), p. 561. — “ Der langschwanzte Maulwurf. P. 566, 
“Der Kaiiimnase.^^ 

Hlistory of Quadrupeds, 3d ed., II, 1783, p. 232, pi. 00, fig. 1, No. 112. 
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‘‘long-tailed niole*^ also appears in this edition^ It shows little more 
than a trace of the nasal ei*est, and were it not for the phrase “mole 
with a radiated nose*’ in the description, one might suppose that it had 
no relation to C. erisiata, as Erxleben seems to have done. It is to be 
remarked regarding both these figures that the tail is abnormally short. 
One can oidy suppose that they Avere based on young specimens, over- 
sti'etched as regards the body, or tliat the tail was drawn in in skinning, 
and not afterwards restored to its proper position. 

Gmeliiijin tlie thirteenth edition of Linmeus’s Systema Xatime, recog- 
nizes both Sore.v cristatiis'' and “ Talpa lonf/icaudata/^'^ llis descrip- 
tions do not difter materially from those of Erxleben. 

Kerr, writing in 1792,^ seems to have entertained the idea that the 
two species were related, as he places longieamlata immediately after 
cristafa in the geiins Talpa, lie adds nothing, however, to Pennant's 
ae(‘ount. 

Shaw retains the two nominal species among the moles in his General 
Zoology,M)ut remarks under the “ Eadiated Mole “ It is, perhaps, in 
reality no other than a variety of the former species, or a sexual differ- 
ence.'^ 

The star-nosed mole was placed in its present genus, Gondiflura, by 
Illiger, in ISIl."’ As si)eeies he has “ Sorejc cristafa Linn., Talpa longl- 
caudata Linn. Gmel.’' 

Cuvier recognizes only the species cristafus in the Regue Animal, 
but jilaces it under the genus Talpa^ and remarks that it is a true mole 
and that the characters on which Illiger based the genus Condylura 
are false.® 

This course was not aceei)table to Desmarest, who revived the genus 
Condylura and recognized the same species as Illiger, G, cristata and 
lonyicnudataJ Dr. Harlan, in 1825, accepted this arraiigeinent and 
added a third species, 0. macroura^ from a specimen in the Philadelphia 
Museum (Xo. Sfd), Avhich had the tail in the swollen state. Dr. Harris 
described another specimen in this condition the same year, under the 
name of Gondyhira prasinata, 

Godman was of the opinion that this swelling of tlie tail was not a 
specific character, and in his Xatural History, of which the first edition 
appeared in 1829, recognized only (7. cristata. 

All four s])ecies Avere enumerated by Wagner again in ISH, in 
Schrebers Saiigethiere, but in an appendix he calls attention to God- 
maifs view. 

In the great Avork of Audubon and Bachman only the single Linmcan 

^ History of QuaUrnpeas, 3<I ed.. II, 1783, p. 232, pi. 90, fi^. 2. 

2 1, 1788, Vp, 118 and 121. 

^The Animal Kini^doni of Linmoiis, 1792, 202. 

H, pt. 2, 1800, p. 523. 

^rrodromns systeinatis inammaliiini et avium, 1811, p. 125. 

‘^Re<>:n5 Animal, Isted., I, 1817, p. 138. 

^Mummalogie, I, 1820, pp. 157-158. 
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species is recognized, and there has been jiractically no diirerence of 
0 ])inioii on the subject of species since the publication of that treatise, 
though all the iiaines appear in tlie uncritical compilation of Fitzinger 
in 18()9. 

The generic name Condylura was reidaced hy Eh inasfcr hy Mangier 
in because he considered the former ap})ellation misleading. Wie 
bekaiint,’- he remarks, ‘Mst der Schwanz dieses Tliieres vollkominen 
elieii.’^i Gray employed the uame Asfromi/cfrs for the genus, in 1848, iu 
his List of Mammals in the Lritish Museum, but credits it to Harris, 
who did not iise it. A new name — Asf romi/des—WA^ coined by iUyth 
in 18G8. 

MEASrUEMENTS. 

GollectoFs measurements of six specimens, both males and females, 
from Locust Grove, Xew York, iu Dr. Merriaufs collection, give an 
average of 202 mm. for the total length (including the tail), with a maxi 
mum of 212 mm. and minimum of 200 mm. 

This average, it will be observed, is higher than that given by the 
alcoholic specimens. 

Dimensions of alcoholic s2>ecimens of Oomhjluva crisiaia. 
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mvi. 


mm. 


mm . ' 


1 


Length of head and body. 




101.5 


02. 4 


10 


99.3 


110. 5 


88. 2 


11 


Length of tail vertehra* 


69.0 


80.3 


55.7 


10 


73.9 


82.0 


59. 8 


11 


Length of tail with hairs 




8.5. 9 


, 61.0 


10 I 


80.5 


91.0 


07. 4 


11 


Length from nose to eye 


15. 8 


17.8 


14.2 


9 


15.3 


16. 3 


13.8 


9 


Length of lore loot and elaw' 


20.4 


21.5 


19.0 


10 


20. 8 


23. 0 


19. 0 


11 


Greatest breadth of fore foot 


10. 0 


11.5 


9.4 


10 


11.1 


1 12.4 ‘ 


9. 0 


11 


Lengtli of Jiind foot and elaw' 


20.7 


29.3 


24.9 


10 


27.4 


29.4 I 


25. 2 


11 


Length of longest hair of back 


10.7 
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Aveva<je, maximnm, and miuinuun iTnnensions of adult skulls of Condylurti cristataA 



1 1 



Greatest lenjy,th (exclusive of incisftra) 

Jlasilar leuufh (Ucusel) 

Greatest breadth 

Lenuthof foi'Umeu juaguimi 

lireadtli of iV)rainen maguiim (at iniddle of its leii^ith) 

Palate leugtli 

Leuglli of upper tooth row (base of crowns) 

Least iuterorbital breadth (back of frontals) 

Length of mandible, from inner base of incisors to end of 

angular process 

End of angular process to end of corouoid 



Aver- Maxi- [ 
age. miim. | 



mm. mtu. 
:u. 0 B4. 8 

li7. 7 ‘J8. 4 

i:i. 7 14.8 

(I. d 7. 0 

3. 4 3. 8 

13.7 14.2 

la. 2 15. 7 

7. 1 7. 4 

22. 0 22. 4 

8. 5 9. 0 



^lini- Number I 
mum. of skulls.; 



mm . 

32. 5 7 

20. (5 7 

13.0 7 

0. 4 7 

3. 2 7 

13.0 7 

14.0 7 

0.4 7 : 

21.0 7 

8.0 7 



^Natiir. Syst. Ainpliib., 1830, p. 11. 

"As there appears to be uo ditterence in proportions betweeu male and female skulls, 
both are included in the averages. 
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Dimensions of thirty-one sknlls of Condylura cristaia from rarions localities. 
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NEUROTRICHUS, GUnther. 

Xciirotrichus, Gunther, Proc. Zool. Soc. London, 1880, p. 441. 

Body tnlpiform. Tail elongate. Snout long. Kostrils in tlie sides 
of tlie terminal naked pad of tbe snout. Eyes minute. Fore feet 
broad, but without os falviformc) furnished Avith long, rather sharj), 
and somewhat compressed claws. 

Dental formula i, {J j o, i; pm, f ; in, total, 30. 

Anterior upper incisors broad. Internal basal cusp of second upper 
molar bilobed. Tympanic bulhe incomplete. 

Tliis genus is very closely allied to the IJroirichns of Japan, and a 
diagnosis framed to contrast it Avith that form could contain only char, 
acters based on the dentition. All the other characters given above 
are common to the tw’o gcmera.^ 

^Tbe didcrences in the miiiiher and size of the scales and tnhercles of the feet, rep- 
resented in Dr. Giinther’s figures, are illusive. These parts are practically identical 
in both forms. 
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The differences in dentition are nuich more than mere absence of one 
tootii above in XellrotrivhuH and one b(dow in Urotrichus. The Japa- 
nese mole has the first upper incisor long', slender, and cni'ved, with an 
external accessory cusp, while in XeUrotn'chus this tooth is broad and 
hat. The second tooth in Urotrichus is like the first, but only about 
half the size, while the third and fonrtli are minute and sim])le. In 
Xeuroiriclins the second and third teeth are about equal in size (much 
smaller than the first) and compressed, while the fourth is much larger, 
thick and conical. Leaving out of consideration the fifth tooth in Vro- 
trichuSj the sixth is single-rooted, while in XeUrotrirhus the correspond- 
ing tooth (fifth) is double-rooted. 

In the mandibular teeth the differences are fully as striking. The first 
four teeth in Xeiirotriehtis have rounded oblique crowns, and are gradu- 
ated in size from in front backward. In Uroirichns the first and second 
teeth are somewhat like the upper ones, long and crooked, the second 
much smaller than the first, with a linear and veryoblicpie crown; then 
follows a tooth of medium size with oblique, somewhat spatulate crown, 
and another very small one. 

The milk dentition ot’ Xenrotriehus h\ some particulars resembles that 
of the Japanese mole more than the ])ermauent dentition, but I have not 
been able to examine a s])ecimen of the American mole with complete 
milk dentition. 

The Japanese mole is much larger than XeUrotrichns. 

NEUROTRICHUS GIBBSII (Baird). 

GIBBS’ MOLE. 

r7'oirichii8 giblmi, Baird, Kept. Pacific R. R. Survey, VIII, 1857, ]). 76, ])1. 
\xviii; Mainiuals of Xortli America, 1859, p. 76, pi. xxa iii. 

XcHrotrichus gihhsUj Gvntiier, Proc. Zool. Soc. Loudon, 1880, ]>. Ill, pi, xiJi. 

DlarjnoHis. — Tail two-thirds the length of the head and body, scaly 
and sparsely clothed with long black hairs. Feet scaly and sparsely 
clothed like the tail. Fore foot two-thirds as long as hind foot,^ and a 
little more than half as broad as long. Fore claws longer than the toes. 
Eye minute. Auricular orifice large. 

Color uniform deep dusky brown, with hoary reflections and purple 
iridescence. 

Upper canine two-rooted. Second and third upper incisors small, 
subequal. Crowns of lower incisors and canine obli(]iie. ^Mandibular 
angle slender and curved. 

Arercuje dimensioihs of 33 spec imois from Stwiasj British CoUuuhiu . — 
Total length, 113.6 mm.; tail, 37.1 mm.; hind foot, 10.6 mm. 

Average dimensions of 12 sh nils from SumaSy British Columbia, — Total 
length, 22.8 mm.; basilar length (ITensel), 18.3 mm.; mastoid breadth. 



^ Exclusive of the claw iu Both cases. 
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10.1 in in,; breadth between postero extei'iial angles el' first molars, 
G.l mm. 

I>istriht(fi(ni . — Pacilic Coast of Xortli America west of the Cascade 
and ISierra Nevada ^lonntaiiis, from f'raser Piver, British Columbia, 
to Shasta Comity, ( hilifornia, and thence southward along the coast to 
San Francisco l»ay. 

DESClilTTlON. ‘ 

P)ody depressed. Head conical, with an elongated snout, which is 
rugose, naked above as lar back as the line of th(‘ incisors, and termi* 
nat(*s in a pad or button. Nostrils coinma-shapiHl, lateral, in the sides 
of the lat(*ral jiad. Fpjier lip with a sharp ridg<‘, 
which is emargiiiate antcnlorly and joins a triangular 
iiak(‘d median area which 
nil IS forward to the end ol‘ 
the snout, as in Paniscalops 
and Seal ops. 

Eye moderately large for 
this family, concealed in tin* - 
l\ir, but not eovei ed by mem- 
brane; situated above and 
somewhat liehindthe corner 
of the mouth. No external 
ear. Auricular orihee lai g(‘, 
of varying contoui*, according 
tense or lax. 

Fore f(*et broad, scaly above and warty below; palm longer than 
broad. Back of the toes each with three or four large scales. Toes not 

webbed. Second, third, and fourth toes sub- 
equal and largest, with broad acute n(*arly 
straight claws which are half as long as the 
[)alm. First and fifth toes shorter and with 
shel ter claws. Fifth claw reaching to the 
bas(‘ of the fourth; the first to the middle of 
the second. 

Hind feet nearly twice as long as th<‘ foie 
feet, narrow; covered above with ronnde<l 
scales and sparse hairs; below scaly, naked, 
with six tubercles, of whiidi one is at the 
bas(‘ of the conjoined third and fourth toiis, 
one at the base of the second and third toes, 
two others at bases of tirst, second, and fifth toes, respietively, and 
two mor(‘ near the middle of tin*, sole. Second and fourth toes subequal 
and long(*st; first and fifth shorter. 

Claws of' the sec'ond, third, and fourth toes as long as the toes them- 
selves, I'ompressed, acute, gently curved and twisted inward at the 



SNol T OK NEUROTRICHUS (JIBBSII. 

Kig. :i;i, r]'p«T surface. Fi};. -In, Lower surface. 

(Twice natural size.) 

as the surrounding integuments are 




FORK FOOT Oh* NRUKOTKinirS tMBBSll 
Fi;;. -II. surface. I'i'.;. 4 V, C[i)ier .surf.-n-e 

( Twin- natural size. ) 



* No. 10717, I'. S.N.M. Siiniahmoo, Wash. Male, youug. Alcoholic. 
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extremities. Claws of the tirst and lifth toes mindi sliorter. First toe 
placed farther back than the others, so that its claw does not reacdi to 
the base of the second toe. Claw of fifth toe reaches to tlie base of the 
fourth toe. 

Tail a little more tlian twice as lon<^’ as the hind foot (with the (daw); 
terete, (‘onstricted at the base, covened with 
about Od rows ot‘ S(ailes and with lon^’ hairs 
whi(di do not (ron(*eat tin* scales. 

Fnr all of one kind, consistin<;' of ion*:;’ hairs 
of ditlereut diameters, whicdi are dull and ir- 
reft’iilarly crennlate below, with long shining 
ti])s. Color dusky brown thronghont, with 
hoary and jinrple retlections. Tiie hairs of 
the feet and tail ai (‘ dusky like tin* fnr of the 
body. Vonng aptiarently paler and bi*own(n\ 

SKULL. 





HIM> FOOT 



()F NKn.’OTKKTirs 
ilHIiSll. 

Fiy;. 44, '.uri:u'f 

(Twiiv ii:i(nral size. 4 



r siirf.-iro 



Skull conical and d(*]>r(‘ssed, smooth and 
without prominent (*r(\sts or ridges. Kostrum 
moderately elongated, llattened sniieriorly. 

Xasals einarginate in front and inindi shoi ter 
than the intermaxilla*. Zygomatic arches short, slender, slightly eon- 
v(*x upward and insert<*d high np ])ost(^riorly. Intraorbital foranmn 
large, having the minnt(* lachrymal foramen above its anterioi- margin. 

Xasals short and broad, with moderate sinuses. l*a- 
rietals iri’egnlarly pentagonal, the longest sid(* in the 
median line. Oc(*i])ital large and broad with two large 
lobes which reach forward to join the einarginate pos- 
tei'ior border of the. ])arietals. Scjuamosals low, and 
very irregular in form, with a broad quadrate*. ])ortion 
above the tympanic bulla*, roramen inagnnm large, 
oval. Tympanic bulhe, annnlai*, broadest antero inter- 
nally. Palate (*.oncave with an emarginate posterior 
border o])posite- the last molar. Horizontal ramus of 
mandible nearly straight, sh*nder. Coronoid ]ii‘ocess 
large, high, and strongl,y hooked. Angh^ similar in Ibrm, 
but smaller. 

TEETH. 



TAIL OF NEFROTKl 
Cl I US Gimc'^ii. 

( N atural size. ) 



T 



: pm, f; 10,5; total, 3b. First ni>])er iiu'isors 
orbi(‘ular, much larger than the se('ond and third. The 
latter snbeqnal and smaller than the canine, whi(*h is two looted and 
triangular, with a slight posterior accessory cusp. First premolar one- 
third smaller than and of like form with the canine; much smaller than 
the second premolar. The latter is a large triangular tooth with a 
jHoniinent internal basal tubercle or heel. ^lolars of normal form; 
the internal basal cusp of the first and second bilobed. 
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A]\ tlie mandibular teeth to the last premolar with oblique crowns. 
Crowns of the three incisors broad, decreasing in size from the first to 
the third. Canine similar to the third incisor, but smaller, and with a 
posterior basal tubercle. First premolar large and thicker and less 
obli(]ue. Second premolar very much larger and more massive; nearly 
conical, but with a posteiior basal i)rolongation. ]\Iolars W-shajied in 
transverse section, longer than broad; the first and second snbeqnal 
and the third one-third smaller. 

GEOGKAnniCAL DISTUIIU TION. 

I have examined in all 51 s]>ecimeiis of this mole. These specimens 
are fn>m widely remote lo(*alities. and I am disposed to think that they 
indicate fairly well tln^ present range of the species, except that there 
is likely to be a further southward extension in the Sierra Nevadas. 

The type of the species was from the AVhite Fiver Pass, north of 
JMount Rainier, Washington, and there is another spe(*imen in the 
National ^lusenm from Simiahmoo in the same State, and 34 speci- 
mens from Sumas, British Columbia, on the south side of the Fraser 
River (long. 122° W.). 

In the Department of Agriculture colh‘ction are eight specimens 
from Washington, two from Steilacoom, four from Lake Cnshman, in 
the northwest part of Mason County, on the Skokoniish River; one 
from Tenino, and one from Seattle. The National Museum has one 
specimen from Flkhead, Douglas County, Oregon, and the Dejiartment 
of xVgriculture one from Siskiyou in that State. The remainder of the 
specimens are from northern California; one from Crescent City (D. A.); 
three from Carberry’s Ranch (I). A.), which is on the summit of the 
Sierra Nevada Mountains, about 50 miles east of Redding; two from 
Nicasio, ^larin County (ID. A., 1 A. M.). 

Lord met with the species in British Columbia on the Sumas (or 
Chilliwack) ])rairies on the west side of the Cascade Mountains, near 
the Fiaser River, i)robably on the identical spot from which the large 
series in the Xational ^Museum was obtained.^ 

Dobson includes Texas in the range of the species,’ but oi» what 
grounds J do not know. 

From present evideii(*e it would appear that the range of 
cltKs covers an area on the Pacific Coast of Xorth Aineimm west of 
the Cascade and Sierra Nevada ^Mountains, extending from the Fraser 
Biver in liritish Columbia, immediately north of the boundary of the 
Fnit(‘d States, to San Fram‘is(’0 P>ay. At two points, namely, at the 

n‘roc. Zool. Sue. Loudon, l<S()g 101. tbe first and only pl.ace in wliicli I ever 
met this strange litth- fedlow was on tlie [('liilliwaek] prairies. Tliese large gras.sy 
o]ienings or ])rairi<‘s are situated near the Fraser Ttiver, on the western side of the 
(’aseade Mountains." (Loud, Naturalist in British Folmiibia, I, 18d(>, ]>. 341, with a 
plate.) 

-Moimgr. Insrrl ivora, 1SS3, p. 113. 
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Wliite River Pass, Washington, and at Carberry’s Tvaneli, Cidirornia, 
the range is known to extend into the mountains, and the spiM-ies may 
yet be found on the east side and also fartlier soutli in tlie 8ieri‘a 
Xevadas. No speeimens have lieen found in tlie Sa(*rameiito A^alley, 
liowever, and it will perhaps be found that sontli of (^arberry's Pamdi, 
at the junction of tlie Sierra Nevada and coast ranges, tlie eastern 
boundary follows th(‘ liii(‘ of the latter rather than tlie former. 




GEOGUAl’IlICAL VARIATION. 

The specimens at hand are not sulhcient for demonstrating the extent 
of the variation in Xeiiroirichns, The indications, however, arc that 
there is only a slight variation in size, and certainly no inpxntant 
variation in color. The only considerable series of specimens from one 
locality is that from Sumas, P>ritish Columbia. This includes 12 males 
and 21 females, which are adult or nearly so. Tin* average and maxi- 
mum dimensions of these according to the collectors measurements 
are as follows : 



Measurements. 


Avernge. 


MALES. 

Total length 


'mm. mit}. 

111..^) IIG.O 

37. 1 40. 0 

16.5 17.5 

114.4 133.0 

37.1 41.5 

16.6 17.5 


Tail 


Hind foot 


FEMALES. 

T otal length 


Tail 


Hind foot 
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It will be scM^n tliat the Jiveiai^e total leiii^tli of tlie females is a little 
greater than tliat of the inah*s, whieli is piohably due to the i>reseuce 
of moi(‘ well developed individuals anion*;’ the former tlian the latter 
in the siwies, and not to any real difhweiK'e in size between the sexes, 
seein*; that the a \'era^;'<‘ length of tail and hind foot is praetieally iden- 
tii'al ill both sexes. At all eycnits the av(‘ra<>es for the eombiiKMl series 
ol* .‘>l> s])eeimens are as follows: 1'otal length, lb‘>.(> mm.; tail, 37.1 mm.; 
hind foot, mm. The maximnms ar<‘ as follows: Total h‘ii*;th, 

1L?3 mm.; tail, 41.5 mm.; hind foot, 17.5 mm. 1 have measi\r(‘monts of 
only one fr(‘sh sp(‘eim(m from fartlna- south to eompare with these. It 
is from 5Iarin County, California (Xo. 2585, A. 31.): Total length, 
1 17.5 mm.; tail, ->8.1 mm. It will be seen that this exceeds the average 
of the Sumas scales, but falls short of the maximum. So far as it goes, 
therc‘foi*e, it doc'S not indicate any increase in size southward. 

Th(‘. slcull of this (hilifornia specimen (‘xceeds that of the Siimas 
specinicm, which has the maximum external projKu tions by eiglitdeiiths 
of a millimetcu*, and is the largc^st skull examincal. There is only one 
otlu‘ 1 * c‘ompl(‘t(‘ adult (California skull (Xo. 24010, 1). A., Crescent City, 

( California), and this ecpials thc‘ largest of the Sumas series, and caxceeds 
th(‘ av(‘rage of the' same* by tbur-t(*nths of a millimeter. 

Mcaisiirmncmts of six dry skins from Washington and thrc‘e fi*om 
(California, all by the same collector, give the following lesults: 

^U'asnr«*nH’nts 



1’otal IcTUi'tli - 

I Lrn-tli ortail .‘59. 9 4"). 5 

Lnn;:'lli of biii«l loot (witlioiit claw) 13.0 14. 1 



These* dimensions ai c* probably nearly correct, and would ap])ear to 
indi(‘ate a moi’e considerable increase southward than is shown by the 
otliei'data, but as in the <*asc* of all dry skins, results from measure- 
m(*nts aie lik(*ly to i>rove unreliable. 

It is probably sate to assume that thei'c is a sliglit increase* in size 
toward the South in this s|)ccies. 

DAT I IS OF ]MOLT. 

The* s]>ecim(*ns {)[' XcUroi rich nn cxaminecbgivc some indic‘ation of the 
])criods of changing the fui', but are not sufficient to determine tin* 
dat(‘s with c*xacti tilde. A male from Steilacoom, Washington, taken 
October 12, has nc'W fur concealed on the ])osterior half of the back and old 
fur (‘Isc'wherc*. Another individual from the same ])1ace (and su])])Osed to 
be* a femah*), taken October h. has the* c‘hange much further advancc*d, 
the new fur coveiing all tin* back. The undei* surfaces still r(*tain the 
old fur. All that can be l(‘arned from thes(‘ two siiccimens is that the 
fall molt tak(‘s ])lace in Octol)(*r. Why tin* female is so much fm thei’ 
advanc(*d than the male is not (*xplainablc. 



A vcrnjrc. f> 

sjicciiijciis, 

Washinu;- 

tOTl. 



Average, 3 

siieciinciis, 
< bililbniia. 
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All old individiml (probably a male) from kSumas, British Gohimbia, 
taken April 10, 1ms the new fnr eoncealed under the old over the whole 
body. Another old male from the siime locality, taken Apill IM), has 
an isolated area of short fnr on the back of the neck, but 1 am in doubt 
as to whether this is a genuine evidence of molting. Tin* seri(‘s trom 
Sninas (‘Oinprises thirty-four sp(‘cimens with dates from Apill 12 to 
June 21, but 1 have been unable to find any evidences of molting other 
than those mentionod. From this I can only supjiosc that the changt‘, 
except in very old individuals, does not begin earlier than the last 
v;eek in June at the northern limit of th(‘ I’ange of the s]>ecies. 

A larger number of specimens were taken in spring and several of 
these ar(‘ molting. One is from Lake Cushman, Wasliington (a mah‘), 
taken June 2J, and has entire new fnr, except a small area above the 
base of the tail and another on the right Hank. Tvo other males 
taken at the same place, June 21 and June 27, res])eetively, ap]>ear to 
have completed or ])ractically comi>leted the molt. From these S])(a*i- 
mens it would ai)])ear that th(^ spi'ing molt in this northern locality is 
not ordinarily (‘omplet(‘d until the latter ]>aiJ of June. It is earli<‘r 
further south. 

A spci'imen (inah^) from (hirl)erryV Banel), California, on the Si<'rra 
Nevadas, tak<‘n ]\lay 23, has m‘arly comi)h‘t(‘d the molt, having Uns old 
tiir only on the ])osterioi' half of th(‘ ba(*k. Two others from tln^ same 
locality (one known to be a mah^) taken iMay 22 and IS, res])ectiv(dy, 
ap])ear to have <‘oinj)lctely changed. From this material it is probable 
that the molt is com]dete at this point in all ordinary cases ]>ilor to 
the 1st of June. 

In Oregon, as might b<‘ expected, the (‘hange seenis to take place at 
a period intermediate betw<‘en those of th(‘ AVashington and California 
specimens. A mah* taken June S at Siskiyou, Or<‘gon, ap]>earsto have 
new fnr entirely. 

BES(’Rrr rioN of tyue spe(’I3iex oi’ NErKO'i'UKairs (ninisn 

(BAIRD). 

The ty])e of the species is Xo. L.S.X.Al. It was collected by 

J)r. SiK'kley in July, 18.14, in the AVhite Kiver Pass, north of Alount 
Itainier, AVashington. It is a young individual, as is shown by its size, 
and by the fact that some of the milk teeth aro still I'etained. The skin 
appears to be sonnAchat faded, but is otherwis(‘- in good condition, but 
the skull is liadly bi‘ok<m and incomi)lete. 

The head and body measured on th(‘ skin are Jd..! mm.; th(‘ tail ^er- 
tebj'ag .‘>3 mm., and the hind foot (without tlx^ (daw), 12.4 nmi. 

The skull, as abvady stated, retains the majority of the milk teeth. 
The milk incisors and canine are small unicusi)idate single-rooted teeth. 
The second u])per milk premolar is a large two-rooted tooth, of the 
same triangular form as its ])ernianent siu'cessor. The lirst premolar 
is smaller, but still as large as the ixnmianent one, and like it also two- 
rooted. 
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The lower milk ineisors are ab.seiit. The cai)ine is small aud iiiiieus* 
l)i(late. The first ])rcmolar is two-rooted and about as large as the 
])(‘rmaneiit one and piobably of similar shape, but it is considerably 
worn down so that its original form can not be made out. The same is 

true of the second milk premolar, which is 
two-rooted and as large as its successor^ 

HISTORY OF THE SPECTES. 

Tht‘ history of Gibbs‘s mole is very sini- 
ide. The s])ecies was lirst described by 
IT’ofessor Baird, in 1857,^ from a young 
specinuMi obtained by Dr. Suckley in the 
White Iviver Pass, Washington. It was 
phu'ed in the Japanese genus UrotrieJnts, 
to which it bears a very close external resemblance. In 1880 Dr. 
Giinther called attiuition to the differences in dentition, and estab- 
lisluMl the genus Xenrotnehus for the American form.^ Since that 
dat(^ no changes have been nnuh* in the status of the form, but pi'ob- 
ably from lack of spedimms in iMiropmin muse ums the validity of Dr. 
Giinther's geuins lias not been so generally ree'Ognized as it deserves 
to b(\ 

IUmnisioim of skulls of Xciirotr’K'h us (jihhsiL 




V*.. times jiutiiral s 
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•'Pin* skull Prom CrosctMit City, CaliPonii.'i, r<>tnins the uj>jxM* milk (•.aiiiiie heliiiidthe 
permanent one on each side. 

“Ret»t. PaciPic R. R. Survey, VI 11, 1857, i). 7h, pi. .\ x\ iii, 

^Proc. Zool, Soc., 1880, p. 141, pi. XLii, 
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1. LIST OF THE riHNCIPAL GENERAL WORKS IN WHICH THE HABITS, 
ANATOMY, AND CLASSIFICATION OF THE AilERICAN :\10LES ARE MORE 
OR LESS FULLY DISCUSSED. 

1S46-1854. Audubon, J, ,I., an<l Bachman, J. — The Viviparous Qiia(lru])ecls of North 
America. 3 vols. 4 \ 1846-1854. 

CoDtaiiis descriptions of most of the s]»ccies, together witli extensive .‘\ecounts of liahits, 
and notes on distribution and taxonomy. 

1859. Baird, S. F. — Mammals of North America; the d(*scriptioDS of si)ceies based 
chietly ou the collections in the Miisenm of the Smithsonian IiisTitntion. 4 . 
1859. 

Contains descriptions of the majority of American s]>ecies of moles, with mea.snrements 
and lists of specimens and also ligures of the skulls and principal external parts, 

1842. DeKay, .Tames E. — Zoology of New York, or the New York Fauna. I\ait 1, 
Mammalia. 4\ 1812. 

Contains descriptions and tignres of Scalops afiuaficus and ('otuhiluni enstata, and brief 
notes on habits. 

1883. Dobson, <4. E. — A motiograph of the Insectivora, systematic and anatomical. 

Part 2, including the families l*otamogalid:e, Chrysochlorida*, and Tali»ida*. 
4^. 1883. 

Tnclndes full dcscri]itions of (he American moles, and an account of the anatomy of 
S'calop.'f, Seaj^nnus, and Comlplura^ and tignres of the skulls, muscles, and viscei-a. 

1869. Fitzinoer, L. J. — Die natiirliche Familie der ]\laulwiirfo nnd ihn'i Arten, nach 
kritischeu Uutersiichnngcn. 

Sitzungsber. Math. Nat. Clas. K. Akad. Wissensch., Wien, (1) LIX, 18G9, pp. 353-429. 

1875. Gill, Theo. — Synojjsis of Iii.sectivorons mammals. 

Bull. Geol. and Geog. Survey of the T<>rritories, No. 2, second series, 1875, p]>. 91-120. 

Comprises a review of the literature and elas.siflcatiou of the insectivores, including 
American forms, together with brief bibli<*graphy of works relating to Am<‘rican nudes and 
shrews. 

1826-1828. Godman, John. — American Natural History. Mastology. 3 vols. 8 '. 
1826-1828. 

Contains de.scriptions of (hndi/hmt crisfata and Sralops and an account of the 

habits of the latter. 

1825. Harlan, IHciiard. — Fauna Americana. 8 . 1825. 

Includes descriptions of American moles. 

1856. Ke.nniuott, R. — Zoology of Illinois. The silvery shrew mole, or groninl nn)le 
of Illinois — Scalops anjnitaluSj And, ik Bach. 

^ Prairi«‘ Farmer (news])aper), XVI, No. 50, Dec. 11, 1850. 

1884. Merriam, C. H. — The Vertebrates of the Adirondack region. 

< Trans. Linn. 8oc., New York, II, 1884, pp. 48-05. 

An important contribution to the natural history of ('‘omh/lura and Parascalops. 

1867. ]SliVAKT, St. George. — Notes on the Osteology of the Insectivora. 

' Journal of Anatomy and Physiolog 3 ’, I, 1867, pi». 281-312, II, 1807, pp. 117-154. 

A general treatise on the osteology, odontologj', and elassitieation of tiie Insectivora, 
in which the American moles receive their due share of attention. 

1863. Peters W. — liber nene Eichornarten ans Mexico, Costa Rica nnd (tniana, so 
wie iiber Scalops Jatimuuu)^ Baclnnann. 

< Monatsber. K. Preuss. Akad. Wi.sseusch. Berlin, 1803, i»p. 652-056. 
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2. LIST OF I’lIF PKlXiTl^VI. WORKS RFLATIX(J C HIEFLY OR EXCLF- 
8TVELV TO AMERKLVN MOLES. 

1884. Anu(»TT, 0. C. — Xotos on 1 1 iRernatin^ ^rmnninls. 

.ScieiK't' (m \vspa]U‘i), III, l.s8i, p. fj.'lS. 
incRnl»*s !i rrlVn iirr to CouthiUim criatuta. 

18711. Anon. — I hiRits of the inoh‘. 

I'orost .umI Strtsiiii (nr wspMpor), VI, I87G, p. 40U. 

A l)j‘ir r slntriiimt of t Iir rrl;il ion of t lir niolr to liorl iniKnro. 

l8Th. .\xoN, — [llolahird’s inol(‘skin fnstinn hnntiiu; suits.] 

Forest ami Slrrain (iu*\\ spai)rr), AT IsTO, j). loG. 

In i»raisr of moleskin liiinlin^' riot lies. 

1877. Anon. — 'I’ho moles. 

Foiest ami Stream (newspaper), A'llI, 1877, p. 114. 

X»>tes <m tlieii- ext(>r!nination in (Jn'emvocsl Cenn lery, P.rooklyn, X. Y. 

188o. Avkks, II. — On the stnn’tiire ;in<l (l(‘Yelo]mient of tin* nasal rays in ('ondjfhu'a 
rrisiata. 

I>iol. Centi allilal t , I A", ISS.A, j>ji. 85G oGO. 

18o.o. Avuiis, \\'. O. — [On Scalops ealfornicns, sp. nov.] 

Proe. Cilia. Aea<l. Sei.. 1 . Al.ay p. .G4. 

1811-12. llACiniAX, .T. — Ohsm'vations on the ^enns Scalo])s (shrew nioh*s), with 
<h‘seri]ttions of tin* sj)eei(*s found in X'orlli America. 

Froe. liost(»n So«-. Xat. Hist., I, 1841, jip. 40, 41 (alistriiet ) ; IJoston .lourn. Xat. Hist ., 
1\’. No. I.. I line, 181J, p]». 'Jli-It."). 

1772. H.\ KiiiXHToN, 1). — Account of a mole from X^orth America. In a letter to Or. 
Maty. sec. R. S., from the Hon. Oaiiu's Harrington, F. IE S. 

Philos. Trams., hXI, 1772, j)]*. 2J>2, 292. 

188:1. Hkll, Rop.Firr. — The Oan.ses of the Fertility of the Land in Ihe Oanadian 
Xorthwe.st Territories. 

'Trans. Royal Soe. Canmla, T, scet. 4, 18X.'}, p. 1.57. 

rile erroneous tln*ory a(lvam*e<l that tin- fertility is due to the ]>ii‘senee of moles. 

18.o7. [Lit. ux<;s, IL] — On the star-iioscMl mole of Amerieji. [Jtn>«.] 
r.anad. Xat, iind Ceol., II, 18.57. ]>ji. 44(1-448. 

descrijition and tiiiure of the. species ami brief m'eonnt of liahils, ehielly from (’loilmnii 
.and Il.'irliin. 

1820. 1H..UNA n.i.K, 11. i)F. — Sur 1(* s\-st(‘in(‘ dentaire iln Sorex aqnaticns, mi dn genre 
Sralopn, 

llnll. Sei., .Soe. Pliilom., 1820, j)p, 130-132. [Xot seen.) 

188:». IlK.M'KH'iT, A. (}. — 'fhe moles. ('Falpida'.) 

Anier. Field (newspajier), XIX, 1883, p. 130. 

A "enoral aeeoniit of the habits ot Aim-nean moles. 

18.0:1. 0 .\ssin,.L — [E xhibition of a new moh*, Soalops metallescens.] 

Proe. Arad. Xhit. Sei. Thila., \'I, Feb., 1853. p. 242. 

Xoiici- (hut no dosiTiption) of :i disj ohned speeimeii, afterwards named i^ealops ernewf, and 
e<inivjilerit to Sntjunnt:} fotrusnid!. 

18.*>:). (’assix, .1. — Hescription of a now mole of the genns Soalops, from Oregon; a 
sjieeimen of which is in the colh'ction of tin* exploring ex])edition made l»y 
tin* H. S. ships \'incenin*s and Peacock, niider the connnand of Capt. Charles 
AVilk(*s. of tlie Fnit(*d States X;u y. 

Prm-. Aead. X^at, Sei., Phila., \'l, 18.53, ji, 299. 

Heseription of Sralojut (rnrus Scapanv.f toirnsendi. 

187;“. Corps, E. — 'fhe silvery mole. 

Rod and Ciiii (m'WsjiajM r), Alay 22, 1875. [Xot seen.) 
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1877. Coi’ES, E. — Precursor^’ liotos on American insectivoi’oiis nianimals, ’with 

descri})tions of new species. 

Bull. U. Geol. Mini ( leog. 8urvi-y of the Tei ritorie.s, 1 II, Xo. 3, 1877, pp. r»31-05:5. 

A preliminary revision of the Ameri«-au mole.s ami shrews. 

lS7h. C'oi’KS, E. — Note on the hairy- tailed mole, Scalops hreweri of authors. 

Amer. X"at., Xll 1, 187'J, p. 189. 

Itefers to the name “ Talpa Ameriruna Bartrani MS.,” oceurring in llailan's Fauna 
Americana. 

1880. CoTESj E. — Diftereiice in the habits of Scalops aquatiens and Scapanus 
americaniis. 

Amer. Xat., XI V, 1880, p. 53. 

On the habits of the two sjiecies at Somerset, Mass. 

1878. Deane, Rutiiven. — D etulJy combat between an albino robin and a mole. 

• Bull. X'nttall Oruith. Club, 1 II, 1878, }>. 104. 

Account in a letter by Miss l^laria li. AmUihon. 

1819. Desmauest, a. G. — [On Goiidylnra cristiitji.] 

Jouin. de Physi<ine, LXXXIX, 1819, jo 230. [Not seen. Fi<le ('ones A Cill.J 

1891. Don.sox, G. E. — Note on the derivation and distribution of the Insection of 
the new world. 

rruc. Zool, Soc. Loudon, 1891, pj). 349-351. 

1888. E\ Eil.MANN, r>. W. — The occurrence in Indiana of the star-nosed mole (Coiidy- 
Inra cristata L.). 

Amer. Nat., XX U, 1888, }>. 359. 

Specimen brought in by a cat at Denver, Miami County. 

1871. Fowleb, a. — W oodcock and !Moles. 

Amer. Nat., IV, 1871, p. 761. 

States that the ’woodcock drives the common star-no.sed moles from meado’w.s by devouring 
the earthworms, etc., on which they feed. 

1858. Giebel, C. G. — Osteologische Eigeiithiimlichkeiten des nordamerikaiiischeu 
Wassermnlls (Scalops a(|uaticns). 

Zeitsch. gesammt. Naturwiss. Halle, XI I, 1858, pp. 395-405. 

1825. Godman, ,I. S. — Note on the genus Condylnra of Illiger. 

■ Journ. Acad. Nat. Sci. Pliihi., V, 1825, i>p. 109-116; Philos. Mag., LX VI 1, 1826, ]>p. 273-277 ; 
Isi.s 1834, pp. 475-477. 

A detailed deserijdion of the external eharaeters of ('ondylu ra ',uu\ on the thickening ot 
the tail, togethtu* with notes on tlie other American gemwii. 

Habhis, T. W. — .[A luirple si)ecies of mole.] 

X"ew England Farmer (newspaper). [Xhjt .‘^een. Fide Let Jonte.j 

1825. Habbis, T. W. — Description of a nondescript species of the geims Condylnra. 

Boston Journ. Philos, ami Arts, II, 1825, pj). 580 to 5S3; Tilloeh’s I’hilos. Mag., LXVIl, 
1826, i»p. 191-193; Fernssac's Bull. Sei. X^at., Vlll, 1826, ]►}). 97, 98. 

Description of C. prasinala—C. crataia. 

185t). KenniCOTT, R. — Zoology of Illinois. The silvery shrew mole or ground mole of 
Illinois — Scalops argentatns, And. A Ba(di. 

•^Prairie Farmer (newspaper), XVI, X^o. 50, Dec. 11, 1856. [Xot seen.] 

1853. LECt)NTE, J. — [Remarks on the sp<^cimens of moles in the collection of the 
Philadelphia Academy.] 

Proc. Acad. Nat. Sci. Phila., VI, June 1853, pp. 326, 327. 

Eeturns the inoles of the genera ^Scalops, ,Sca]/an.us and Parasralojin to the Euroj)ean 
genus Tal2>a, and describes two nominal American specic.s, T. ta'niiila ami T. pennantii. 
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110 i{i-:n^/oy of amffk jx holes— tuve. 

1861. ].<)i;ii, J. K. — Xofes mi the I’rotiiclina. 

- Proc. Zool. Soo. London, 1KG4, i»i). 1G1-1G3. 

On the habits of Xeiirotrichus at tins Fraser Liver, Lriti.sh (’olumbia. 

1S8I^. Olmsted, 1.,. II. — (Jronnd moles; their habits, and how to eatch them. 16^. 
Pj). 1-rJ, 1883. 

1832. L'AFlNESt^l’E, C. S. — On tlie moles of North America ami two m‘W s]>e<'ies from 
Kentmky. 

, Atlantic .Journal, 1832, p. Gl. 

1871. Tenney, 8. — Tlie star-nosed mole. 

. Ainer. Nat., V, 1871, p. 314. 

On its appearance in winter on the .snow at Niles, ^liehi'jan. 

I8ur). Tmo<:, F. ^V. — The ]>ro]>er name for Brewm-'s mole. 

Science, new ser., 1, 18U5, ]>. 101. 

1835. WooDiU’FE, tS. — 'Fhc mole (Scalops canadensis, Onv.) carnivoron.s. 

Anier. .Tonrn. Sci.and Arts, XX VIII, 1835, i>p. 1G8-171. 

A repetition of Fhmrcns’ experiments, ]>roving that the American moh‘, iS. aquaticua, is 
as exclusively caruivorou.s as the European mole. 



EXPl.ANATlON OF PLATES. 

[Figures all one and one-half tini(*s natural size.] 

Plate 1. 

Fi". 1. Scalops aqaaiicas machrinns. No. 36555, 1^. S, N. ^\. Male, adult. Warsaw, 111. 
Fii^. 2. Scalojis aqnaiicas tcjrauas. Xo. Anier. Mus. Female, adult. Kockport, 
Tex. 

h'ig. 3. Scalops aquatic as, (Typical.) No. 4851, U. S. X. M. Adult. Carlisle, Pa. 

Fij^. 4. Scalops aquaticus australis. Xo. 2990, Amer. Mus. Adult. Gainesville, Fla. 
(Type of the suhspecies.) 

Fig. 5. Scapanus anihoni/i. No. 4947, Amer. Mus. Male, adult. San Pedro Martir 
Mountains, Lower California. (Tyjte of the species.) 

Fig. G. Scapanus calif ornicus. No. 3111, U. S. X. M. Adult. San Francisco, Cal. 

Fig. 7. Scapanus culifornicus. Xo. 65187, Dept, of Agric. Male, adult. Xicasio, Cal. 
Fig. 8. Scapanus orarius. Xo. 3480, Miller Coll. Female, adult, Suiuas, British 
Columbia. 

Fig. 9. Scapanus townsendi. Xo. 13330, Dept, of Agric. Male, adult. Teiiino, Wash. 

I ’LATE II. 



l^ig. 1. Scalops aquaticus machrinus. Xo. 36555, U. S. X. ^I. !Male, adult. Warsaw, 111. 
Fig. 2. Scalops aquaticus iexanus. Xo. Amer. Mtis. Female. Kockport, Tex. 

3. Scalops aquaticioi. (Typical.) No. 4851, U. S. X. M, Adult. Carlisle, Pa. 
Ihg. 1. Scalops aquaticus australis. Xo. 2990, Amer. Mus. Adult. Gainesville, Fla. 
(4’3^j)e of the s])ecies.) 

1‘lg. 5. Scaitauus californicus. Xo. 1286, Mcrriaiu Coll. Fort Klamath, Or(*g, (Type 
of S. dilatios.) 

Fig. 6. Scapanus anthonyi. Xo. 1947, Amer. iSlus. Male, adult. San Pedro Martir 
Mountains, Lower California. (4\v])e of the species.) 

Fig. 7. Scapanus cali/oruicus. Xo. 65181, Dept, of Agric. Male, adult. Xicasio, Cal. 
Fig. 8. Scapanus orarius. Xo. 3180, Miller Coll, Female, adult. Sumas, British 
(V)lumhia. 

Fig. 9. Scapanus tou'usendi. Xo. 43330, Dc^pt. of Agric. Male, adult. Teniuo, Wash. 
Fig. 10. Scapanus californicus. Xo. 1286, Merr. Coll. Adult. Fort Klamath, Oreg. 
(Ty])e of N. dilatus.) 



NO . 1101 . rnorEEDixas of the xa tioxal museum. 1 1 1 



Plate III. 

1. AScalops aquaiieus machr'nufs. No. 30555, IT. S. N. M. Male, adult. AVarsaw, HI. 
P'i". 2. Scalops aqtmllcns icxanns. No. Amer. Mus. P^eiiiale. Pockpoit, Tex. 

PM^. 3. Scalops aqitaiicus. (Ty])ieal.) No. 4851, IT. S. N. M. Adult. Carlisle, Pa. 
P'ig. 4. Scalo 2 }S aqttalirus ausivalis. No. 291)0, Amer. Mus. Adult. Gainesville, Ida. 
(Type of the subspecies.) 

Pig. 5. Scalops aquaiicns anstralls. No. 1468, Rhoads (^oll. Tarpon 8]>riugs, Fla. 
(Type of N. jyarnts.) ‘ 

Pig. 0. Sca 2 )atni 8 aathonifi. No. 4947, Amer. Mus. ^lale, adult. San l*edro ^Martir 
Mountains, Lower California. (Type of the siieeies.) 

P^ig. 7. Scapan ns calif ondcfis. No. 3111, U. S. N. M. San P^'raueisco, t'al. 

Pig. 8. Scapanns califovnicus. No. 05187. Dept, of Agrie. Male. Nicrasio, Cal. 

Pig. 9. Sca 2 )aiins ovavins. No. 3480, Miller Coll. P^emale, adult. >Sumas, Pritisli 
(Columbia. 

P^ig. 10. Sca 2 )anns iownsendi. No. 43330, Dept, of Agrie. ^lale, adult. Teuiuo, Wash. 

Plate IV. 

P^'igs. 1-3. Parascalo 2 ts hvaveri. No. 57080, Dept, of Agrie. P^emale. jMagnetic City, 

N. C. 

Pigs. 4-6. Condyinm crisiata. No. 1012, Merriam Coll. P^eniale, adult. 

P^igs. 7-9. Xeiiroirichns gihbsii. No. 05707, Dept, of Agrie. Male. Siskiyou, Oreg. 

^This figure was made under the supervision of Mr. l?hoads, by Mr. You Itersoii, 
in Philadelphia. All the others are by Dr. J. C. TSIeConnell, and were corrected by 
myself. The text figures were draAvn by Mr. A. II. Baldwin. 



